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PROCEEDINGS 
OF THE 


Hawaiian Entomological Society 


VoL. XI, No. 3 For THE YEAR 1942 Aucust, 1943 


JANUARY 12, 1942 


The 433rd meeting was held at the H.S.P.A. Experiment Sta- 
tion on Monday, January 12, at 2:00 p.m., with Vice-president 
O. H. Swezey in the chair. 

Members Present: Messrs. Fullaway, Illingworth, Oakley, 
Pemberton, Rosa, Swezey, Van Zwaluwenburg and Williams. 

Visitor; Charles D. Hyslop. 

The minutes of the preceding meeting were read and approved 
as corrected. 

Mr. R. G. Oakley introduced Mr. Charles D. Hyslop and nomi- 
nated him for membership in the Society. Following the rules, Mr. 
Hyslop will be voted upon at the next meeting. 


PAPER 


Mr. Swezey presented a paper entitled “Host Plant Records of 
Some Kauai Lepidoptera”. He briefly discussed this paper. 


NOTES AND EXHIBITIONS 


Listroderes obliquus Klug—Dr. Williams presented the follow- 
ing, for Mr. A. C. Browne who was absent: On Nov. 28, 1941 the 
vegetable weevil was taken in the Libby, McNeill & Libby camp 
gardens at Maunaloa, Molokai, where it was feeding on Chinese and 
head cabbage. No larvae were found. As no heavy rains had yet 
come, it may possibly be that these adults were those which might 
have been aestivating during the late spring and summer months. 


Ceratitis capitata Wied.—Mr. Pemberton reported rearing 305 
Mediterranean fruit flies from a single, ripe breadfruit picked from 
a tree in Manoa Valley on August 4, 1941. This is of interest since 
breadfruit is rarely found infested with the larvae of this fly. At the 
time the fruit was picked it was ripe but not soft. Many growth 
cracks had formed on the surface into which the fruit fly eggs had 
been inserted. The variety of breadfruit in this case is an uncom- 
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mon one, the fruit being unusually large and the skin cracks readily 
before the fruit is fully ripe. No other fly species developed in this 
particular fruit. 


FEBRUARY 9, 1942 


The 434th meeting was held at the H.S.P.A. Experiment Sta- 
tion on Monday, February 9, at 1:30 p.m., with Vice-president 
O. H. Swezey in the chair. 

Members Present: Messrs. Fullaway, Hadden, Illingworth, 
Krauss, Marlowe, McBride, Pemberton, Rosa, Swezey, Van Zwa- 
luwenburg and Williams. 

Visitor: Joe Budge. 

The minutes of the preceding meeting were read and approved. 
Mr. C. D. Hyslop, nominated at the previous meeting, was elected 
to active membership. 


NOTES AND EXHIBITIONS 


Stictocephala festina (Say)—Mr. Fullaway spoke of finding 
eggs of this tree hopper on Crotalaria, parasitized by the mymarid 
Gonatocerus ornatus Gahan. 

- New pest of water lily—Mr. Fullaway reported the breeding of 
the moth Nymphula sp. from Nymphaea water lilies. This is a new 
immigrant to Hawaii. 

Ilburnia ipomoeicola (Kirk.)—Mr. Fullaway reported for Mr. 
Au the collecting of what is probably this delphacid on leafy cab- 
bage. Sweet potato, the regular host of this leafhopper, was present 
in the same place. 

Hylemyia cilicrura (Rondani)—Mr. Pemberton exhibited a 
specimen of this anthomyid fly reared from the stem of a young 
cucumber seedling on Feb. 4. 

Trichogramma apparently minutum Riley—Mr. Pemberton 
exhibited a specimen of this parasite and the empty egg of the Lima 
bean pod borer, Maruca testulalis (Geyer) from which this parasite 
had emerged on Feb. 6. 


MARCH 9, 1942 


The 435th meeting was held at the H.S.P.A. Experiment Sta- 
tion on Monday, March 9, at 2: 30 p.m. with President E. C. Zim- 
merman in the chair. 

Members Present: Messrs. Callaghan, Carter, Fullaway, 
Hyslop, Oakley, Pemberton, Rosa, Sakimura, Swezey, Van Zwalu- 
wenburg, Williams and Zimmerman. 

Visitors: Chas. A. Ely and George S. Mansfield. 
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The minutes of the previous meeting were read and approved. 

The executive committee, which met just before the general 
meeting, reported the following appointments: J. S. Rosa, librarian ; 
F. X. Williams, curator of collections; editorial board, O. H. 
Swezey, editor, E. C. Zimmerman and R. H. Van Zwaluwenburg, 
sub-editors. 


NOTES AND EXHIBITIONS 


Lyphia angusta (Luc.)—Mr. Swezey reported that he had 
received from Dr. F. E. Blaisdell this name for two beetles which 
had been sent him for determination. They are the unknown tene- 
brionids which Mr. Swezey exhibited at the November 1941 meet- 
ing, having been collected at light October 28, 1941 by Mr. A. C. 
Browne at his residence on Kalawahine Drive. Dr. Blaisdell had 
no specimens to compare with, but thought from the literature that 
the species is as above. It was described from Algeria in 1849 as 
Hypophloeus angustus. No other locality record was found. Mr. 
Sakimura stated that he had collected specimens of this same bettle 
* wind traps in pineapple fields in the Kunia, Oahu, region, Feb. 
15, 1942. 

Iridomyrmex humilis Mayr — Mr. Fullaway discussed the 
spread of the Argentine ant from Ft. Shafter into adjoining 
territory. ; 

President Zimmerman gave an interesting survey of his trip to 
the mainland of the United States this past summer and winter. 


APRIL 13, 1942 


The 436th meeting was held at the H.S.P.A. Experiment Sta- 
tion on Monday, April 13, at 2: 30 p.m., with President E. C. Zim- 
merman in the chair. 

Members Present: Messrs. Callaghan, Fullaway, Krauss, 
McBride, Oakley, Pemberton, Rosa, Schmidt, Swezey, Van Zwa- 
luwenburg, Williams and Zimmerman. 

The minutes of the preceding meeting were read and approved 
as corrected. 


NOTES AND EXHIBITIONS 


Draeculacephala minerva Ball—Mr. Swezey called to attention 
that the large green jassid which has been known in Hawaii since 
1913 under the name Draeculacephala mollipes (Say), as deter- 
mined by Van Duzee, had been studied by Mr. P. W. Oman at the 
U.S. National Museum, and determined as minerva Ball. Dr. Ball 
described minerva on material from California which had been 
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included in mollipes var. minor by him previously, and as D. minor 
by Van Duzee. Ball’s description of D. minerva is in The Florida 
Entomologist, XI, p. 36, 1927, where he gives a key to the North 
American species of Draeculacephala. He states that minerva 
“appears to be a distinct species confined to the southwestern 
United States and Mexico”. Its range includes many places in 
California south from Chico, Arizona, southern Utah and south in 
Mexico to Vera Cruz. He considered mollipes to be an eastern spe- 
cies. No doubt minerva in Hawaii has come as an immigrant from 
California. It first appeared in 1913 in swampy regions of Honolulu. 


Micromyzus formosanus (‘Tak.)—Mr. Fullaway presented the 
following: Last month on a visit to the Chun Hoon vegetable gar- 
dens in the vicinity of Schofield Barracks, I observed an aphid 
infestation on onion plants which was remarkable inasmuch as it 
was extraordinarily heavy. I collected a few specimens and on 
examination later I was able to identify them as Fullawayella for- 
mosana ‘Takahashi, a species first recorded from Oahu on chives 
and onion in 1941 (Rpt. Hawaii Agr. Expt. Sta., 1940, p. 44), but 
which Mr. Au informs me he had taken before that date. I have 
also turned up an old slide preparation of this aphis, undated. It 
has been found on lilies in Bermuda (Rev. Appl. Ent. A, p. 525), 
and has also been found in California. 


The insect is described and figured by Takahashi (Aphidae of 
Formosa, pt. 1, p. 29, 1921), and is so well characterized, I believe 
it is unmistakable. Takahashi’s continued use of the generic name 
Fullawayella is not understood, but he may have followed Baker’s 
classification which in the subtribe Pentalonia inaccurately states 
that Macrosiphum kirkaldyi (Idiopterus nephrolepidis), the geno- 
type of Fullawayella, has the media twice branched. In my original 
description and figure, the media is plainly only once branched. In 
F.. formosana, however, the media is twice branched. Essig (Pan 
Pac. Ent., XI, 4, pp. 156-162, 1935; XII, 2, p. 72, 1936) discusses 
this nomenclatorial problem, introducing some new elements which 
I am not able to evaluate adequately at present, but the important 
point for me is that he refers this onion aphid to van der Goot’s 
genus Micromyzus. I was going to suggest that a new genus be 
erected for it, for the reasons stated above. Halter (Plant Lice or 
Aphididae of Illinois; Bull. Nat. Hist. Surv., XVIV, pp. 121-447) 
places violae Pergande in Idiopterus, since violae and nephrolepidis 


are considered identical. Essig places them all in Micromyzus van 
der Goot. 


Tachys muscens Blkb. on Canton Island—Mr. Van Zwaluwen- 
burg exhibited two specimens of small carabid beetles collected by 
R. R. Danner in March and June 1941 in the hotel kitchen on 
Canton Island. One has been identified by E. C. Zimmerman as 
Tachys muscens Blackburn, a species hitherto known only from the 
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Hawaiian Islands. The other specimen, also a Tachys, differs, 
according to Mr. Zimmerman, from all other species recorded from 
Hawaii. Both are immigrants, probably originally from Central or 
South America. 


MAY 11, 1942 


The 437th meeting was held at the H.S.P.A. Experiment Sta- 
tion on Monday, May 11, at 2: 00 p.m., with President Zimmerman 
in the chair. 

Members Present: Messrs. Callaghan, Fullaway, Holdaway, 
Illingworth, Krauss, Look, Oakley, Pemberton, Rosa, Swezey, Van 
Zwaluwenburg, Williams and Zimmerman. 

Visitor: 'T. Nishida. 


The minutes of the preceding meeting were read and approved. 


PAPERS 


Mr. Van Zwaluwenburg presented the following papers: “New 
Species and New Records of Elaterid Beetles from the Pacific—I1”, 
and “The Insects of Canton Island”. There was a brief discussion 
of the latter paper. 


NOTES AND EXHIBITIONS 


Eucelatoria armigera (Coq.)—Mr. C. E. Pemberton exhibited 
specimens of a tachinid fly taken April 29 in a field of potatoes at 
the Waialua Agricultural Company. The species was previously 
reared (1941) by Dr. F. X. Williams from a lepidopterous larva in 

.a tomato imported from the mainland ; identification is by Dr. Wil- 
liams. Mr. Van Zwaluwenburg added that the species is recorded 
from California, Florida, Puerto Rico and Mexico. The fly is a new 
addition to the tachinid fauna of the Islands. 


Baeus californicus Pierce—Mr. J. S. Rosa spoke of the longev- 
ity of this scelionid wasp, imported from California in 1939 as an 
enemy of the black widow spider. With indifferent care several 
females in the laboratory lived for 129 days; previous records both 
here and on the mainland gave a maximum length of life of only 
2 or 3 weeks. All the specimens were females. 


Aphiochaeta scalaris Loew—Mr. Noel Krauss reported the 
rearing of this phorid fly from mouldy hams being stored by the 
' Army in Honolulu, in April. Infested portions were trimmed off, 
and the hams were then recured. 


Bagworm from Queensland—Mr. FE. C. Zimmerman exhibited 
a very large bagworm (Psychidae) from Queensland, from the col- 
lection donated to the Bishop Museum by Dr. J. F. Illingworth. 
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The meeting then transferred to the vegetable garden on the 
Station grounds, where an interesting session was held observing 
various insect pests, particularly the green cicadellid leafhopper, 
Empoasca solana De Long, which was causing severe damage to 
lettuce as well as damaging beans and other plants. 


JUNE 8, 1942 


The 438th meeting was held at the H.S.P.A. Experiment Sta- 
tion on Monday, June 8, at 2:00 p.m., with President Zimmerman 
in the chair. 

Members Present: Messrs. Callaghan, Fullaway, Holdaway, 
Look, Krauss, McBride, Oakley, Pemberton, Rosa, Sakimura, 
Swezey, Van Zwaluwenburg, Williams and Zimmerman. 

Visitors: George S. Stains and Takiyuki Nishida. 

The minutes of the preceding meeting were read and approved. 


Mr. E. C. Zimmerman proposed the name of Sir Guy A. K: 
Marshall of the Imperial Bureau of Entomology, as honorary mem- 
ber of the Society. Dr. Marshall was duly elected, and the secretary 
was instructed to transmit to him a letter announcing his election. 


Mr. R. G. Oakley proposed Mr. George S. Stains for active 
membership. In accordance with the Society’s rules, his name will 
be voted upon at the next meeting. 


NOTES AND EXHIBITIONS 


Vegetable pests—Mr. Fullaway spoke of some insect pests: Tri- 
aleurodes vaporariorum (Westw.) on beans, Aphis brassicae Lin- 
naeus on celery, the broad mite, Tarsonemus latus Banks on Swiss 
chard, webworm on amaranth spinach, etc. 


Leucopoecila albofasciata Reut.—Dr. F. G. Holdaway referred 
to a report in a recent issue of a local paper to the effect that beet 
crops had been a failure through an unknown cause. He reported 
that following failure of a planting of beets at the University he had 
demonstrated that the cause was a mirid bug, Leucopoecila albofas- 
ciata; he and his staff are continuing work on this bug. 


Trialeurodes vaporariorum (Westw.)—Dr. Holdaway reported 
that during March, April and May a whitefly, identified by Mr. 
Swezey as this species, was devastating in its attack on pole beans 
in the Maile-Waianae section of Oahu. It was impossible to find a 
square centimeter of the under surface of heavily infested leaves free 
from either nymphs or adults. Infestation led to large quantities of 
sticky excretion on the under surface of the leaves and later a 
browning of the attacked foliage, so that they appeared scorched. 
This is the second year this insect has been abundant in this region, 
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Trialeurodes vaporariorum on under surface of leaflet of green bean, at 
Lualualei, Oahu. 


but during recent months infestation has been more severe than it 
was before. Preliminary trials showed pyrethrum and thiocyanate 
products to be the most satisfactory. Good control is now being 
secured with a dust containing 1 percent of thiocyanate lethane 440 
and 1/10th of 1 percent pyrethrins. A photo of a heavily infested 
leaf was exhibited. 


Eucelatoria armigera (Coq.)—Mr. E. C. Zimmerman reported 
rearing this newly discovered tachinid from Plusia chalcites (Esp.) 
larvae on Spathoglottis. Mr. Pemberton said that he had failed to 
obtain this fly from a large number of field-collected corn ear- 
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worms, Heliothis, collected at Waipio, although this is one of the 
fly’s recorded hosts. 

Iridomyrmex humilis Mayr—Mr. Pemberton mentioned the 
huge numbers of Argentine ant seen at Ft. Shafter; no other ant 
species were seen there. 


Anagrus frequens Perkins—Mr. Swezey reported on the abun- 
dance of this egg-parasite of the corn leafhopper, Peregrinus maidis 
(Ashm.), on a small planting of Guam corn at the pathology plot 
of the H.S.P.A. Experiment Station, May 18, 1942. The exit holes 
were found so abundant that a count was made of those in a single 
leaf from which most of the parasites had already issued. There 
were over a thousand of these exit holes, mostly in the midrib of 
the corn leaf where thousands of leafhopper eggs had been depos- 
ited. About 50 more parasites issued in the next few days. There 
were about 50 Cyrtorhinus mundulus (Bredd.) eggs in the same 
midrib, and the young “redbugs” hatched later. Some of them were 
observed to catch and feed on small leafhopper nymphs. This was 
the heaviest infestation by the corn leafhopper which he had ever 
seen, and was probably accounted for by the fact that a considerable 
patch of corn had ripened and dried up in the vicinity when this 
smaller patch of corn was in its younger growth. The leafhoppers 
probably had migrated and concentrated on the fewer plants. 


Thecla agra Hewitson—Mr. Swezey reported a new host for 
this one of the lantana butterflies. He had reared four specimens 
from larvae collected on a weed, Hyptis pectinata (Labiatae), which 
he had not previously seen. It was growing by the Punahou wall 
near the Nehoa gate. The plant is in the mint family as determined 
by Mr. E. L. Caum, and has been found in only a few places in 
Honolulu. This butterfly was previously recorded as bred by Mr. 
Swezey from basil, another member of the mint family, but it chiefly 
feeds on lantana flowers. Mr. Caum found the caterpillars on the 
Hyptis weed while examining it for determination. 


Campsomeris and Tiphia—Mr. K. Sakimura reported as fol- 
lows: Wind traps have been operated since November 1941 on the 
periphery of pineapple fields at Kunia, Oahu. Interesting informa- 
tion was obtained on the seasonal flight of Campsomeris marginella 
modesta (Sm.)* (Scolia manilae Ashm.) and Tiphia segregata 
Crwfd. Campsomeris was very abundant during November and was 
still at a high level through February, but became very scarce in 
March and since then. Tiphia, on the other hand, was not caught 
until the early part of May when it suddenly appeared in large num- 
bers. The number of Tiphia caught indicated that this parasite is 
better established in this area than had been supposed. There are 
data indicating that this parasite probably prefers to operate on 
Adoretus rather than on Anomala grubs. 


* Betrem, Treubia, IX, Suppl. p. 136, 1928. 
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JULY 13, 1942 


The 439th meeting was held at the H.S.P.A. Experiment Sta- 
tion on Monday, July 13, at 2:00 p.m., with President Zimmerman 
in the chair. 


Members Present: Messrs. Carter, Fullaway, Holdaway, Look, 
Pemberton, Swezey, Van Zwaluwenburg, Williams and Zimmer- 
man. 

Visitors: R. L. Doutt and Takiyuki Nishida. 


The minutes of the preceding meeting were read and approved. 


Mr. George S. Stains, nominated for membership at the preced- 
ing meeting, was unanimously elected to active membership in the 
Society. 


NOTES AND EXHIBITIONS 


Lema trilineata californica Schaeffer—Mr. Swezey reported for 
Mr. A. C. Browne that he had found this chrysomelid beetle on 
poha (Physalis peruviana Linn.) in his garden in the Makiki dis- 
trict on July 12. Mr. Van Zwaluwenburg remarked that a planting 
of the introduced Physalis mollis Nutt. in the Station garden at 
Makiki was recently severely damaged by adults and larvae of this 
beetle, some of the plants having been killed outright. 


Dialeurodes kirkaldyi (Kotinsky )—Mr. Swezey reported having 
found a heavy infestation of this aleurodid on star jasmine (Jas- 
minum multiflorum) on the campus of the University, April 12, 
1941, which at the time he thought to be an unknown species new 
to Hawaii, and so reported at the April 14 meeting of the Society. 
The reason for deeming it new was the form of the pupa, having 
notches on its margin different in character to any description he 
had been able to find. In June of this year he had obtained more 
material from the same infested plants, and while making examina- 
tion in search of good specimens for mounting had discovered the 


Dialeurodes kirkaldyi. 1. Pupa of normal form as grown on a smooth-leaved 
jasmine. 2, 3, 4. Pupae with notched margin as produced when growth takes 
place on a hairy-leaved jasmine. Highly enlarged. 
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cause of the notched margins of the pupae. This species of jasmine 
has very hairy leaves, and it was demonstrated that in the growth 
of the young aleurodids the expansion of the margin in coming into 
contact with a large hair, would faii to over-ride it or break it off, 
but instead, grew or expanded past the hair on each side, resulting 
in the hair standing in a notch as shown in the accompanying photo- 
graph by Mr. W. Twigg-Smith. This is to be compared with the 
photograph of a normal-shaped kirkaldyi grown on a smooth-leaved 
jasmine. 

Cremastus flavo-orbitalis (Cam.)—Mr. Swezey reported that 
in a pound of infested string bean pods from Waipio, Oahu, col- 
lected in June, 11 Maruca testulalis (Geyer) caterpillars had issued. 
Four of them were preserved as larvae, four as pupae. The other 
three proved to be parasitized by this ichneumonid, the parasite 
larva issuing and forming its cocoon inside the cocoon already made 
by the caterpillar. This is 27 percent parasitism. Three C. flavo- 
orbitalis issued from the parasite cocoons July 11. 


Cryptorhynchus mangiferae (Fab.)—Mr. Swezey reported on 
the prevalence of the mango weevil this year. He had kept records 
on the examination of mango seeds from fruits eaten from a Thrum 
mango tree from June 8 to July 10. 


45 seeds had weevil larvae 

51 seeds had weevil pupae 

31 seeds had weevil adults 
4 seeds were uninfested 
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This is a 97 percent infestation. Some of the seeds had two weevils 
each. 

Thrips hawatiensis (Morgan)—Dr. Walter Carter spoke of 
having sprayed for this thrips on orchids with tartar emetic with 
good results. 

Cavariella capreae (Fab.)—Mr. Fullaway reported the occur- 
rence of this aphis on carrot tops at Kohala, Hawaii. This is a new 
record for the species in these islands. 


Murgantia histrionica (Hahn)—Dr. F. G. Holdaway reported 
that the harlequin cabbage bug had been taken at Waialua, Oahu, in 
June. This represents a marked spread from its former known dis- 
tribution on this island. Since it was recorded in the Ewa-Waianae 
section a few years ago, a former student assistant observed it at 
Wahiawa. It has apparently now moved on from Wahiawa to 
Waialua. 

Fungus parasitic on Pycnoderes quadrimaculatus Guerin—Mr. 
Wm. C. Look reported as follows: The species of parasitic fungus 
found on the bean capsid, and recorded in the Proceedings of the 
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Society (XI, 1, p. 7, 1941), has been identified by Dr. Wm. H. 
Weston of Harvard University as Entomophthora sphaerosperma 
Fresenius. 

Johnston Island Insects—On behalf of Mr. Browne, Mr. Swe- 
zey exhibited the following insects collected by Mr. Browne on 
Johnston Island, June 5: 


From burrows of moaning birds: 


1 Musca domestica Linn. 
5 Dermestes cadaverinus Fab. 
1 Atherigona excisa (Thoms.) (?) 


On Lepturus grass: 
7 Laphygma exempta (Walk.) caterpillars 


On Tribulus: 
Aphis medicaginis Koch (?) Heavy infestation of wing- 
less aphids. 


Change of name of the rice borer—Mr. Van Zwaluwenburg 
called attention to the following: According to J. Vinson of the 
Department of Agriculture, Mauritius (Bull. Ent. Res., vol. 33, 1, 
p. 40, April 1942) the pyralid rice borer of Hawaii, China, the Phil- 
ippines and Japan, Chilo simplex Butler 1880, should be known as 


Chilo supressalis Walker 1863. What has hitherto been known as 
C. simplex in India and Ceylon is really C. zonellus Swinhoe. 


AUGUST 10, 1942 


The 440th meeting was held at the H.S.P.A. Experiment Sta- 
tion on Monday, August 10, at 2: 35 p.m., with President Zimmer- 
man in the chair. 

Members Present: Messrs. Browne, Fullaway, Holdaway, 
Look, Pemberton, Swezey, Van Zwaluwenburg, Williams and Zim- 
merman. 

Visitor; Takiyuki Nishida. 

The minutes of the preceding meeting were read and approved. 

Mr. E. C. Zimmerman nominated Mr. Takiyuki Nishida for 


active membership in the Society. Following the Society’s rules, 
Mr. Nishida will be voted upon at the next meeting. 


NOTE 


Synonymy of Synaspidia Timb.—Mr. D. T. Fullaway stated 
that the encyrtid wasp Synaspidia pretiosa Timberlake, the geno- 
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type of Synaspidia, has been found upon comparison of type mate- 
rial by Gahan (Proc. U.S. Nat. Mus., vol. 92, no. 3137, p. 49, 1942) 
to be a synonym of Euryrhopalus schwarzi Howard, the genotype 
of Euryrhopalus. 


SEPTEMBER 14, 1942 


The 441st meeting was held at the H.S.P.A. Experiment Sta- 
tion on Monday, September 14, at 2:00 p.m., with President Zim- 
merman in the chair. 

Members Present: Messrs. Fullaway, Holdaway, Krauss, Look, 
Marlowe, McBride, Nishida, Pemberton, Rosa, Swezey, Van 
Zwaluwenburg, Williams and Zimmerman. 

Visitor: Richard Faxon. 

The minutes of the preceding meeting were read and approved. 

Mr. E. C. Zimmerman nominated Mr. Richard Faxon for mem- 
bership in the Society; according to rule, voting will take place at 
the next meeting. Mr. Takiyuki Nishida, nominated at the August 
meeting, was unanimously elected to active membership. 


PAPER 


Mr. Zimmerman presented a paper entitled : “The Genus Pholi- 
doforus Wollaston (Coleoptera, Curculionidae).” 


NOTES AND EXHIBITIONS 


Listroderes obliquus Klug—Mr. Swezey exhibited a specimen 
of the vegetable weevil collected in a wind trap in a pineapple field 
by Mr. K. Sakimura at Kunia, Oahu, November 25, 1941. It is 
apparently the first record of this weevil on Oahu. 

Murgantia histrionica (Hahn)—Mr. D. T. Fullaway reported 
the taking of the harlequin cabbage bug in August by Mr. S. Au at 
Koloa, Kauai; this is the first record of this bug from any island of 
the archipelago outside of Oahu. 


OCTOBER 12, 1942 


The 442nd meeting was held at the H.S.P.A. Experiment Sta- 
tion, on Monday, October 12, at 2:00 p.m., with President Zim- 
merman in the chair. 

Members Present: Messrs. Faxon, Fullaway, Holdaway, Hys- 
lop, Look, Nishida, McBride, Pemberton, Rosa, Swezey, Van 
Zwaluwenburg, Williams and Zimmerman. 
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The minutes of the preceding meeting were read and approved 
as corrected. 


Mr. Richard Faxon, nominated at the August meeting, was 
unanimously elected to active membership. 
PAPER 


Mr. O. H. Swezey presented a paper entitled: “A New Immi- 
grant Lygaeid Bug in Hawaii.” 




































NOTES AND EXHIBITIONS 


Frankliniella near occidentalis (Perg.)—Mr. T. Nishida pre- 
sented the following notes: This thrips, identified by K. Sakimura 
as near, and probably, F. occidentalis, was first collected from bush 
Lima bean flowers (Phaseolus limensis) at Poamoho, Oahu, on 
August 22, 1942. Infestation on 50 blossoms ranged from 0-15 
thrips per blossom. Dr. F. G. Holdaway and Mr. C. E. Pemberton 
observed a large number of this thrips attacking the leaves and ter- 
minal buds of the bush bean (Phaseolus vulgaris var. humilis) and 
the flowers of the bush Lima bean, at Waialua, Oahu, on September 
22. K. Sakimura, September 24, reported this thrips in the flowers 
of the Lima bean, bush green bean, okra (Hibiscus esculentus), 
tomato (Lycopersicon esculentum) and eggplant (Solanum melo- 
gena) at the University of Hawaii farm, Manoa Valley, Honolulu. 
It has been reported to occur also on the leaves of tomato. At Wai- 
alua the thrips are now moving into the blossoms of the bush bean. 

Apparently the Poamoho record on Lima beans is the first record 
of the occurrence of this species in Hawaii. However, judging from 
its range of host plants, distribution and abundance, it is apparent 
that the species is well established on the island of Oahu. 


Greenhouse whitefly on green beans—Dr. F. G. Holdaway 
reported that he had received from Dr. Muesebeck of the U.S. 
National Museum, identification made by Miss Louise M. Russell 
of the whitefly from green beans. This is the species referred to in 
recent meetings as being present in devastating numbers on green 
beans since the early months of the year in the Waianae section of 
Oahu, and provisionally identified as “greenhouse whitefly”. 

Whiteflies on green beans in the field at Lualualei, Oahu, and in 
a greenhouse on the University campus, Honolulu, are the green- 
house whitefly, Trialeurodes vaporariorum (Westwood). 


For many years a whitefly has been observed on pikaki (Jas- 
minum sambuc) at Lualualei and at times has been abundant. This 
species has been identified by Miss Russell as Dialeurodes kirkaldyi 
(Kotinsky). In view of the fact that the species on beans is 
not identical with that on pikaki, an hypothesis which had been 
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advanced that the whiteflies had spread from pikaki to beans is 
not tenable. 


Laboratory notes on Aedes albopictus (Skuse)—Mr. Van Zwa- 
luwenburg reported the following observations on this day mos- 
quito. The suggested use against mosquitoes of chemicals which 
reduce surface tension prompted him and Mr. T. Nishimura of the 
chemistry department, H.S.P.A. Experiment Station, to test such 
materials in water exposed to mosquitoes in the pathology green- 
house. Both “vatsol” (O.T.) (a sulfonated ester of bicarboxylic 
acid) and “2-7-R” (a sulfonated naphthalene) were used. Five 
per cent solutions of each were added on May 13 to distilled water 
at the rate of 2 cc. per 1000 cc. of water. The 2-7-R remained effec- 
tive for at least four months, but the vatsol effectively prevented 
egg laying for only about three weeks. Failure to deposit eggs 
appeared due to the female Aedes becoming caught on the surface 
of the water. Larvae and unhatched eggs were first seen in the 
vatsol beaker on June 8, whereupon the container was covered with 
cloth and kept covered during the rest of the experiment. 


The vatsol solution, although it permitted egg laying after some 
three weeks, continued for a longer time to have a marked effect 
upon both larvae and pupae. This effectiveness decreased progres- 
sively, or perhaps individual mosquitoes reacted differently : at first 
most of the larvae died ; later, a few pupae developed but later suc- 
cumbed ; eventually a few individuals managed to attain the adult 
stage. The affected pupae, on rising to the surface to breathe, were 
unable to maintain an upright position; instead, they capsized, 
swam about in erratic circles, and finally died. 

Dr. F. E. Hance states that vatsol breaks down rapidly in an 
alkaline medium, being effective only some two hours at a pH of 
9.4. Starting with distilled water of unknown hydrogen-ion con- 
centration, repeated additions of tap water were made to replace 
evaporation ; on August 29 the culture was found to have a pH of 
8.6, identical with that of the tap water used. 

It soon became evident that development of the surviving larvae 
was abnormally slow. This was shown to be a matter of inadequate 
nutrition, for platings by Mr. J. P. Martin revealed a comparatively 
low population of microorganisms in the culture, despite the pres- 
ence of cut cane roots since the start of the experiment. This is not 
believed due to any bactericidal or fungicidal property of the vatsol. 
A few mosquitoes became adult during the latter weeks of the 
experiment, the last to issue being a female on September 21, 105 
days after the larvae were first seen. 


Corn carworm attacking chick pea—Mr. Van Zwaluwenburg 
exhibited pods of chick pea, or garbanzo (Cicer arietinum Linn.), 
which had been attacked by larvae of Heliothis armigera (Hib- 
ner). The larvae gnaw through the mature or nearly mature pod 
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and consume the pea within. A relatively high percentage of loss 
was thus caused in October among plantings of two varieties of 
garbanzo in the Makiki Station garden. Herrera (Las Plagas de la 
Agricultura, p. 448, 1904) mentions damage by this insect to gar- 
banzos in Europe. 


Pycnoderes quadrimaculatus Guerin—Mr. D. T. Fullaway 
reported the bean capsid bug as having been found on sweet pota- 
toes. He also exhibited a slide mount of a handsome eulophid wasp, 
a parasite on a leaf-mining fly in bean leaves. 


NOVEMBER 9, 1942 


The 443rd meeting was held at the H.S.P.A. Experiment 
Station on Monday, November 9, at 2:00 p.m., with President 
Zimmerman in the chair. : 

Members Present: Messrs. Fullaway, Holdaway, Illingworth, 
Ito, Krauss, Look, Nishida, Sakimura, Schmidt, Swezey, Williams 
and Zimmerman. 


Visitor: Darrel Bath. 
The minutes of the preceding meeting were read and approved. 


NOTES AND EXHIBITIONS 


Hyperdasysella a new name for Hyperdasys— Mr. Swezey 
called to attention that Mr. Busck had recently informed him that 
Mr. T. Bainbrigge Fletcher had given the name Hyperdasysella for 
Hyperdasys Walsm., the latter being preoccupied. This is a Hawai- 
ian genus of four species of moths. Mr. Fletcher’s record of the 
new name is in Ent. Rec. 52, p. 18, 1940. 


Phyllocoptes destructor Keifer—Dr. Carl T. Schmidt submitted 
the following note: Dr. M. B. Linford turned some specimens of 
Solanum nodiflorum over to me recently, showing a characteristic 
bronzing of the leaves. These proved to be infested with an erio- 
phyid mite suspected of being Phyllocoptes destructor. The mite 
specimens were sent to Dr: Keifer who verified the determination 
and made the following comment : “This mite showed up in Califor- 
nia two years ago and has since proved to be the worst tomato pest 
that we have. We have noticed it to a limited extent on black night- 
shade (Solanum nigrum) and on petunias. In fact, it does some 
damage to petunias. Your record here of Solanum nodiflorum is a 
distinct addition to the host list. Judging from the number of mites 
on S. nodiflorum, destructor seems to like it very much. Undoubt- 
edly, there are quite a number of solanaceous hosts besides those we 
know at the present time. I am inclined to believe that tomato was 
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not the original host since it attacks that plant with such violence 
that both plant and mite are rather quickly destroyed.” Since that 
time I have seen additional specimens of an eriophyid mite on 
tomato where the leaves show bronzing, that are probably this same 
species, but the determination still remains to be verified. 


Kauai insect records—Mr. Noel Krauss presented a list of 
insects collected on Kauai during October 1942: Empoasca solana 
De Long, bean leafhopper, Waimea, Oct. 23 on castor bean leaves, 
and at Half Way bridge, Lihue-Kalaheo, Oct. 26; Pycnoderes 
quadrimaculatus Guer., bean capsid, Lawai-kai, Oct. 19 on sweet 
potato; Epitrix parvula (Fab.), tobacco flea beetle, Anahola, Oct. 
26 on eggplant leaves; Anthonomus eugenii Cano, pepper weevil, 
Hanapepe, Oct. 28 on Capsicum sp.; Hermetia illucens (Linn.), a 
soldier fly, Lihue, Oct. 16; Volucella pusilla Macq., a syrphid fly, 
Waimea, Oct. 23. 


Trialeurodes vaporariorum (Westw.) —Mr. D. T. Fullaway 
said that bean growers at Waianae, Oahu, had observed flights of 
this white fly on still evenings. 

Murgantia histrionica (Hahn)—Mr. T. Nishida stated that a 
single adult of the harlequin cabbage bug was collected on cabbage 
at the University farm, Manoa Valley, Honolulu, on October 21, 
1942. On Oct. 31, 15 nymphs and 4 adults were observed on cauli- 
flower at the same locality. 


BOOK REVIEW 


Mr. Swezey presented a review of the new textbook “College 
Entomology”, by E. O. Essig. 


DECEMBER 14, 1942 


The 444th meeting was held at the H.S.P.A. Experiment 
Station on Monday, December 14, at 1:50 p.m., with President 
Zimmerman in the chair. 


Members Present: Miss Amy Suehiro, Messrs. Carter, Faxon, 
Fullaway, Holdaway, Illingworth, Ito, Krauss, Marlowe, McBride, 
Pemberton, Rosa, Sakimura, Stains, Swezey, Van Zwaluwenburg, 
Williams and Zimmerman. 


Visitor: 'T. C. Russell. 

Reading of the minutes of the preceding meeting was dispensed 
with. The treasurer’s report was read and approved, subject to 
audit. The chair appointed Mr. Van Zwaluwenburg as auditor. 

This being the annual meeting, a slate of officers to serve during 
the coming year was presented by the executive committee. There 
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being no further nominations from the floor, the slate was accepted 
and the following officers unanimously elected : 


Pe Dr. F. G. Holdaway 
Vine president... D. T. Fullaway 
Secretary-treasurer................ Dr. F. X. Williams 


Additional members of executive committee........ 
als Noel Krauss and Dr. Carl T. Schmidt 


PAPERS 


On behalf of Dr. R. L. Usinger, Dr. Williams presented a paper 
entitled: “A New Species of Campylomma from the Hawaiian 
Islands (Hemiptera, Miridae).” 


Dr. Williams presented a paper entitled : “Biological Studies in 
Hawaiian Water-Loving Insects, part III, C, Tipulidae and Psy- 
chodidae.” 


Mr. Zimmerman presented two papers as follows: “Immigrant 
Species of Drosophila in Hawaii” and “On the Establishment of 
the Order Trichoptera in Hawaii.” 


NOTES AND EXHIBITIONS 


Nymphula obliteralis (Walker)—Mr. Swezey reported having 
reared four specimens of this moth from larvae brought in by Dr. 
H. L. Lyon who had collected 40 of them in their cases from the 
leaves of a small water lily plant in an aquarium at his home in 
Honolulu, December 3. The moths matured December 7-10. Dr. 
Lyon had also collected 13 of the moths from the leaves of the plants 
in the aquarium on December 9 and 11. This moth was reared from 
water lilies earlier in the year by Mr. Fullaway and Dr. Williams, 
which was its first appearance in Honolulu. The moth was 
described from Florida and Texas, and occurs as far west as Cali- 
fornia. A considerable account is given of its habits in Illinois by 
Hart (Bull. Ill. State Lab. of Nat. Hist., IV, p. 176, pl. II, figs. 
7-12, 1895). Specimens are to be sent to the U.S. National Museum 
for verification of Mr. Swezey’s determination of the species. 


Backyard insect census—Mr. Swezey reported that since reading 
Dr. F. E. Lutz’ book “A Lot of Insects”, in which he reported 
having found 1402 kinds of insects at his suburban home lot in New 
Jersey, he had listed the kinds of insects found in his backyard and 
house at Lanihuli Drive, Honolulu. It is rather meager compared 
with Dr. Lutz’ list. Mr. Swezey’s list by orders comprised the fol- 
lowing: Hymenoptera 43; Diptera 39; Coleoptera 58; Lepidoptera 
39; Hemiptera 36; Orthoptera 10; Dermaptera 3; Blattoidea 6; 
miscellaneous 18. A total of 252 species. 
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Anthonomus eugeniti Cano—Mr. Pemberton reported observing 
many of this pepper weevil feeding on the flowers of a tomato-like 
plant, Lycopersicum peruvianum. 


Rhopalosiphum pseudobrassicae (Davis)—- Mr. Pemberton 
reported the appearance of this aphid in great quantity on Chinese 
cabbage at Kipapa, Oahu, during November. Infestation was so 
heavy that an extensive planting of this vegetable suffered consider- 
able loss. 


_ Insects of rice and “haole koa” seeds—Mr. Sakimura presented 
the following on the species of insects living in stored rice and in 
recently collected seeds of Leucaena glauca Benth. Four pounds of 
rice and one pound of Leucaena seeds, both from a local source, 
were examined and all the specimens determined by Mr. Swezey. 


Rice 
Oryzaephilus surinamensis (Linn. )..............-2-------0--0--++ 108 
Ephestia cautella Walker ( ?).............--:.--<---cs-s-ec-seoseoveee 63 
Parasites: Habrobracon juglandis (Ashm.).............. 9 

Holepyris hawauiensis (Ashm.) (?).......- 2 
PIII RR 2 ig oe ts 1 

Cathartus advena (Waltl) 

Undetermined mite 

Seeemns wrvrde 11m.) oo. 


Haole koa seeds 
Bruchus pruininus Horn 
Parasite: Lariophagus texanus Crawfd 
SVRIIIIRE OPN CY cinch seen conecteecete dais 
Parasite: Chaetospila elegans West 
Undetermined mite 


President E. C. Zimmerman presented the Society with a fine 
gavel made of two kinds of wood: the head of the gavel being 
Acacia koa, a native Hawaiian tree, and the handle being monkey- 
pod (Samanea saman), a much-planted introduced tree. Thus the 
gavel symbolizes the part-native, pertetgeat natuze of the 
Hawaiian insect fauna. 

The newly elected president took the chair, and the retiring 
president, Mr. Zimmerman, presented the annual address entitled : 
“An Introduction to the Origin and Development of the Hawaiian 
Insect Fauna”’.* As this interesting and extremely fitting address 
was of considerable length, the speaker dealt with only a few of its 
more important points, which he further clarified by means of 
charts. 


Iz oe Presidential Address has been withdrawn for publication by Bishop Museum. 
D.). ’ 
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Host Plant Records of Some Kauai Lepidoptera 


BY O. H. SWEZEY 
Experiment Station, H.S.P.A., Honolulu 


(Presented at the meeting of January 12, 1942) 


On three different occasions I have spent from 2 to 5 weeks in 
the Kokee plateau region on the Island of Kauai: August 18 to 
Sept. 1, 1921; August 1 to 20, 1925; June 14 to July 19, 1932; also 
3 days in March, 1928. This region with the colony of summer 
homes is well supplied with trails leading in all directions into 
forest of varying conditions from the dry ridges of Milolii and Nua- 
lolo to the wetter forests leading to the Alakai Swamp, and the 
waterlogged swamp itself, mostly covered with forest. All of this 
supplies a wide range of forest flora and provides most productive 
insect collecting. On each occasion, I have reared as many as pos- 
sible of caterpillars found on the various trees, shrubs and plants. 
Herewith are records of these, as well as records of the parasites 
reared from some of them. There are a few records from other local- 
ities on Kauai also. The list includes 52 species. 


NOCTUIDAE 


Euxoa hephaestaea (Meyr.) 


Reared from larvae on the leaves of Wikstroemia, Kalalau Trail, 
June 23, 1932. It seems remarkable for larvae of a species of the 
cutworm group to feed on foliage of a tree, remaining on the leaves 
until finishing their growth. I have found the caterpillars of this 
moth also on Wikstroemia on both mountain ranges of Oahu, and 
on Molokai. 


HYDRIOMENIDAE 


Eucymatoge monticolans (Butl.) 

Reared from green caterpillars on Cyathodes, Kokee, June 19 
and Kumuweia, June 19, 23, 25, 1932; from Pipturus, Kauaikoi, 
June 30, 1932; from Dubautia n. sp., June 25, 1932. The tachinid 
Chaetogaedia monticola was reared from one larva, Kumuweia, 
August 18, 1925. 


SELIDOSEMIDAE 


Scotorythra arboricolans Butl. 
Reared from caterpillar on Santalum pyrularium, Halemanu, 


June 22, 1932. 


Proc. Haw. Ent. Soc., Vol. XI, No. 3, August, 1943. 
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Scotorythra isospora Meyr. 
Reared from caterpillars on Acacia koa, Nualolo, Aug. 4, 1925; 
Kumuweia, June 18, 1932. 


Scotorythra trapezias Meyr. 

Reared from caterpillars on Dodonaea, Kokee, Aug. 18, 1921, 
Aug. 1, 1925; Kumuweia, Aug. 13, 1925, July 7, 1932. Two tachi- 
nids, Chaetogaedia monticola, were: reared from caterpillars at 
Kumuweia, Aug. 3, 1925. 


LYCAENIDAE 


Lycaena blackburni (Tuely) 
Reared from a caterpillar on Pipturus, Nualolo, June 16, 1932. 
Acacia koa is the usual host for this butterfly. 


PHYCITIDAE 


Homoeosoma amphibola Meyr. 

The caterpillars were very abundant in the flower heads of Wil- 
kesia gymnoxiphium, a shrub peculiar to that portion of Kauai. The 
plants die after flowering, and these caterpillars continue their feed- 
ing in the pith of the dead stems, where they form cocoons jn which 
to pupate. They appear to lie dormant for an extended period in 
the cocoons, possibly until the next flowering season, but I have not 
had the opportunity to determine this. Milolii, Aug. 7, 1925, July 


2, 1932; Halemanu, Aug. 14, 1925. At Halemanu, Aug. 14, 1925, 
a number of parasites were reared from cocoons, being an undeter- 
mined species of Sierola. 


Homoeosoma bidensana Swezey 
Reared from caterpillars boring the stems of Bidens cosmoides 
at Kumuweia, June 25 and July 15, 1932; Nualolo, June 26, 1932. 


PYRAUSTIDAE 


Omiodes asaphombra Meyr. 
Reared from caterpillar on Joinvillea adscendens leaves, Alakai 
Swamp, Aug. 22, 1921. 


Omiodes accepta (Butl.) 

Reared from leafroller caterpillars on the grass Panicum nephe- 
lophilum, Kumuweia, June 27, 1932. A tachinid, Frontina archip- 
pivora, was reared from one caterpillar. 


Omiodes monogramma Meyr. 
Reared from leafrollers on Dianella odorata, Kumuweia, Aug. 
2, 1925; June 30, 1932. 


Omiodes blackburni (Butl.) 
Infesting coconut leaves at Lihue, Aug. 22, 1925. Abundantly 
parasitized by Cremastus flavo-orbitalis (Cam.). 
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Phlyctaenia iocrossa Meyr. 
Reared from caterpillar on leaves of Cyrtandra, Halemanu, 
June 22, 1932. 


Phlyctaenia stellata (Butl.) 
Reared from caterpillars on Pipturus, Kumuweia, June 30, 1932. 


Phlyctaenia argoscelis (Meyr.) 
Reared from caterpillars on Rumex, Kokee, Aug. 18, 1921. 


Phlyctaenia despecta (Butl.) 
Reared from leafroller caterpillar on leaves of verent cosmoides, 
Kumuweia, Aug. 28, 1921. 


Phlyctaenia pyranthes Meyr. 

he leaves of Vaccinium penduliflorum gemmaceum at Kumu- 
weia, June 18, 1932, were much eaten by caterpillars of this moth, 
but none was reared. Moths were collected at light. 


Mecyna virescens Butl. 
Reared from caterpillars on leaves of Sophora chrysophylla, 
Nualolo, June 26, 1932. 


Promylaea quadrifasciata Swezey 
Adults of this new species were collected in Alakai Swamp, July 
14, 1932. Not reared. 


Maruca testulalis (Geyer) 
—— from caterpillars in string bean pods, Waimea, Aug. 6, 
1925. 


PTEROPHORIDAE 


Platyptilia pusillidactyla Walker 
Reared from lantana flower heads, Nawiliwili, Sept. 9, 1921. 


TORTRICIDAE 


Archips postvittanus (Walk.) 
Reared from leafroller on Wikstroemia, Kumuweia, Aug. 1, 
1925; on Santalum and Wilkesia, Halemanu, June 22, 1932. 


Argyroploce illepida (Butl.) 
Reared from seeds of Acacia koa in the pods on the tree, Kokee, 
June 22, 1932. 


Eulia chlorippa Meyr. 
Reared from caterpillars on leaves of Suttonia, July 4, 1932. 


Eulia dermatopa Meyr. = 
Reared from caterpillars on leaves of S uttonia, Kokee, Aug. 18, 
1921. 
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Eulia lysimachiae Swezey 
Reared from caterpillars on leaves of Lysimachia glutinosa, 
trail to Kalalau, June 23, 1932. 


Spheterista n. sp. 
Reared from caterpillars on leaves of Cheirodendron gaudi- 
chaudii, July 5, 1932. 


Dipterina fulvosericea Walsm. 
Reared from caterpillars on the leaves of Xylosma, Kumuweia, 
July 5, 1932. 


Epagoge infaustana Walsm. 

Reared from caterpillars on terminal leaves of Pipturus, Kumu- 
weia, July 9, 1932. Angitia blackburni (Cam.) was reared from 
two larvae of this moth, Kumuweia, Aug. 16, 1925. 


Capua picta Walsm. ¢ 


Capua flavopicta Walsm. 2 

These might be the same species. They were both reared from 
caterpillars on Santalum leaves, Kumuweia, Aug. 13, 1925. There 
is similar difference in wing pattern of the sexes of Capua santalata 
Sw. on Oahu. 


Capua pterotropiana Swezey 
Reared from caterpillars in terminal buds of Pterotropia kauai- 
ensis, Halemanu, June 22, 1932. 


Capua oheoheana Swezey 

Reared from very small caterpillars in dead twigs of Pterotropia 
kauaiensis, Halemanu, June 29, 1932. An undetermined Sierola 
was reared from some of them. 


Capua sp. 
Reared from caterpillar on leaves of Tetraplasandra, Milolii, 
Aug. 1, 1925. 


CARPOSINIDAE 


Heterocrossa graminis Walsm. 
Reared from larvae in terminal buds of Metrosideros, Kumu- 
weia, June 24, 1932. 


Heterocrossa n. sp. 
Reared from Metrosideros seeds, Kumuweia, June 24, 1932. 


Heterocrossa sp. 


Reared from terminal bud of Bobea mannii, Kumuweia, June 
19, 1932. 


Heterocrossa sp. , 
Reared from the seeds of Alphitonia ponderosa, Halemanu, 
June 22, 1932. 





283 


HYPONOMEUTIDAE 


Aphthonetus praefracta Meyr. 
Reared from Pipturus bark, Kumuweia, March 10, 1928. 


Bubaloceras pritchardiae Swezey 


Reared from caterpillars feeding in the fulvous cottony tomen- 
tum which is abundant on the inflorescence of Pritchardia erio- 
phora, Kumuweia, July 1, 1932. 


Hyposmocoma hygroscopa Meyr. 
Reared from Eucalyptus bark, Halemanu, Aug. 27, 1921. 


Hyposmocoma palmivora Meyr. 


Reared from leaves of Pritchardia eriophora, Kumuweia, July 
1, 1932. The larvae and pupae were abundant where the larvae 
were feeding amongst the abundant yellowish cottony tomentum 
on the underside of the leaves, particularly between the folds of the 
leaf. The larvae were free-living, not in cases as are the larvae of 
many species of Hyposmocoma. 


Hyposmocoma chilonella Walsm. 
Reared from a pupa in dead tree, trail to Kalalau, Aug. 15, 
5, 


Semnoprepia petroptilota Walsm. 

Reared from dead Pelea, Kumuweia, June 30, 1932; from rotten 
log, Kumuweia, Aug. 8, 1925; June 29, July 4, 1932; from rotten 
ee Aug. 18, 1921; from lehua log, Kalalau Trail, Aug. 13, 
1925. 


Semnoprepia fulvogrisea Walsm. 
Reared from dead Pelea, Nualolo, June 16, 1932. 


Mapsidius auspicata Walsm. 
Reared from leaves of Charpentiera, Mohihi, Aug. 17, 1925. 


Mapsidius iridescens Walsm. 

Reared from leaves of Charpentiera, Kumuweia, June 25, 1932. 
Three tachinids, Frontina archippivora, were reared from larvae at 
_ the same place. 


TINEIDAE 


Acrolepia aiea Swezey 
A leafminer in Nothocestrum latifolium, Kumuweia, July 15, 
1932. 


Philodoria micropetala Walsm. 
A leafminer in Pipturus, Kokee, Aug. 23, 1921; Kumuweia, 
Aug. 1, 1925. 
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Parectopa neraudicola (Swezey) 
A leafminer in Pipturus, Olokele Canyon, Aug. 21, 1925. A 
single imperfect specimen reared, which appears to be this species. 


Parectopa hauicola (Swezey) 
A leafminer of the hau tree (Hibiscus tiliaceus), Wailua, Sept. 
8, 1921. 


Parectopa naenaeiella Swezey 

A leafminer of Dubautia. One specimen reared from Kadua, 
Kumuweia, Aug. 2, 1925. A parasite (Secodella metallica) was 
reared. 


Bedellia n. sp. 
A leafminer in Dianella odorata, Kokee, Aug. 19, 1921; Milolii, 
Aug. 7, 1925. 


A New Immigrant Lygaeid Bug in Hawaii 


BY O. H. SWEZEY 
Experiment Station, H.S.P.A., Honolulu 


(Presented at the meeting of October 12, 1942) 


In a collection of insects being determined for Mr. K. Sakimura, 
was found a bug not previously known in the Hawaiian Islands. 


This collection of insects was obtained in windtraps which Mr. 
Sakimura was operating in pineapple fields in the Kunia district of 
Oahu. This particular bug was labelled July 21, 1942. Mr. Saki- 
mura said that there were more of them, but he had only saved 
samples of the insects found in his traps. This bug is provisionally 
determined as Graptostethus nigriceps Stal, the name used in “In- 
sects of Samoa” for what apparently is the same species of the 
family Lygaeidae. 

In India, what may be the same insect under the name Grapto- 
stethus servus (Fab.) is reported on red gram, sweet potatoes and 
jute capsules, though not a serious pest. At the Experiment Sta- 
tion, H.S.P.A., are 70 specimens of the same, or a closely related 
species, which were collected by Mr. F. Muir in April, 1909, at 
Laloki, New Guinea, where there was an experimental planting of 
cotton. This suggests the possibility of its being a cotton pest, 
though Mr. Muir made no mention of what food plant the large 
series was taken from. Among these New Guinea specimens are 
some which exactly agree with the figure of G. servus in the “Fauna 
of British India”, Rhynchota, II, p. 8, 1904. There is considerable 
variation in color pattern in this New Guinea lot, perhaps enough 
to account for the different specific names and varieties which have 
been used in various localities for this kind of bug. Yet it would 


Proc. Haw. Ent. Soc., Vol. XI, No. 3, August, 1943. 
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seem logical to consider this New Guinea lot all as one species, 
having been collected at one locality and at the same time. 

In “Insects of Samoa”, II, fasc. 3, p. 115, 1930, Mr. W. E. 
China ,records three specimens of Graptostethus nigriceps Stal. 
However, in his discussion, he states that “the Samoan specimens 
have all been referred to Graptostethus servus var. nigriceps Stal. 
The chief distinctive character of this variety is the entirely black 
head.” However, one of the specimens at the Bishop Museum, 
labelled by Mr. China, has a red head and is labelled “var.” Our 
Kunia specimen has the red head similar to the latter, hence could 
hardly be called “nigriceps.” Amongst the confusion of synonymy 
it is difficult to determine just what combination of name to use. It 
is hoped that more specimens may be secured, and a chance to 
observe whether any variations are present here. It is to be hoped 
that this new immigrant insect will not prove to be a pest. Nigriceps 
was originally recorded from Guam, Ascension and Fiji, and later 
from New Hebrides and New Caledonia, and Samoa as the latest 
record. From such a wide distribution and the fact that it has so 
much variation in coloration, it seems that we are justified in using 
nigriceps for the Hawaiian specimen until further material and 
study demonstrate that this is incorrect. 


COLLEGE ENTOMOLOGY 


REVIEW BY O. H. SWEZEY 
Experiment Station, H.S.P.A., Honolulu 


(Presented at the meeting of November 9, 1942) 


“College Entomology”, by Professor E. O. Essig, is a volume 
of 900 pages from The Macmillan Company press, 1942. It is a 
comprehensive treatise, especially dealing with the classification of 
insects, in which the arrangement is according to the present trends 
in classification. It will find its place not only on the shelves of 
College Entomological Libraries and use as a College Text on En- 
tomology, but also in the libraries of institutions devoted more par- 
ticularly to Economic Entomology ; in fact, anyone keenly interested 
in the study of insects will want a copy conveniently at hand for 
ready reference. 

The text is arranged in 36 chapters. The first chapter deals with 
Metamorphosis of Insects, in which the different types of metamor- 
phosis are fully discussed, and the stages, or instars in the life cycle 
of an insect explained and illustrated with cuts. The second chap- 
ter, on the Anatomy of Insects, deals with the structure of insects, 
both as to external parts and the internal organs, with sufficient 
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cuts of examples of several Orders showing anatomy in detail, the 
explanations being arranged according to physiological functions. 
The third chapter is Classification of Insects, in which is given a 
list of the 33 Orders together with common names of examples of 
each. The greater part of this chapter is composed of a Key giving 
distinctions for separating adults of the various Orders. 


Each of the other 33 chapters is devoted to a single Order, 
beginning with the lower, or simpler ones of the series. For each 
Order, the Greek derivation is given, the date, and by whom first 
used. Anatomical characters are given for the insects included in 
the Order ; and keys for separation into Families. In the treatment 
of the Family, the Greek derivation is given of the Family name, 
date, and ‘by whom first used ; then there are helpful keys to impor- 
tant Families. Personally, I would wish that in the Lepidoptera 
keys the system by numerals had been used to designate the wing 
veins instead of the Comstock-Needham notation. : 

All through the book, many examples are cited in the different 
families of species that are of economic importance, or are of com- 
mon occurrence, or well known for one reason or another. These 
examples are taken largely from the American insect fauna, but 
there are many others from other parts of the world, even from 
Hawaii, for mention is made of a number of the species which have 
been prominent in the history of economic entomology in Hawaii, 


as: the sugar cane leafhopper, Chinese rose beetle, Paranagrus | 
optabilis, Ootetrastichus beatus, Cyrtorhinus mundulus, melonfly, 
Mediterranean fruitfly, Diachasma tryoni, sugar cane mealybug, 
pineapple mealybug, Thrips tabaci, Anomala orientalis, Rodolia car- 
dinalis, Cryptolaemus montrouszieri, Listroderes obliquus, Plusia 
chalcites, rice borer, Teleonemia lantanae, rat flea. 
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A New Species of Campylomma from the Hawaiian Islands 
(Hemiptera: Miridae) 


BY ROBERT L. USINGER 
University of California, Davis, Calif. 


(Presented by F. X. Williams at the meeting of December 14, 1942) 








































The genus Campylomma has recently assumed a prominent place 
among Mirid genera of the Pacific. Knight's excellent work on the 
eleven Marquesan species (Bishop Museum Bulletin 142: 179-189, 
1938) and his other papers on Samoan and Tahitian species indi- 
cate a high degree of local endemism and suggest that the genus 
may be very widespread in Oceania. It is widespread in the Oriental 
region and one species, verbasci (Meyer), occurs in the Palaearctic 
and Nearctic Regions. In my own collecting I encountered three 
species on the Island of Guam and four species in the Philippines. 
These will be described elsewhere. The present short paper deals 
with a single species, the first of the genus ever to be recorded from 
the Hawaiian Islands, which has been in my collection for several 
years and was collected a quarter of a century ago. 


Campylomma hawaiiensis Usinger, new species (fig. 1). 


Elongate-oval, entirely pale above, with a pale subappressed pubescence 
and with white spots on the otherwise subhyaline clavus, corium, and cuneus. 

Head about two-thirds as long as broad, 17::25 in the female, 16::23 
in the male; the anteocular portion over half as long as an eye, 6::9 in the 
female, 5::9 in the male. Disk smooth, shining, and moderately convex. 
Rostrum slightly exceeding apices of hind coxae but not surpassing apices of 
hind trochanters. Antennae about as long as head, pronotum, scutellum, and 
half of commissure of clavus, the second segment equal in length to width 
of head; proportion of segments one to four (female paratype) 7:25:15: 11. 

Pronotum as long as head on median line, over twice as wide as long, 
38::17, the disk relatively smooth and polished, the callosities scarcely 
elevated. Scutellum, clavus, corium, and cuneus with rather long, subap- 
pressed hairs slightly sparser than on head and pronotum. 

Color almost entirely pale, ochraceous to testaceous, the clavus, corium 
and cuneus subhyaline, the embolium, outer basal portion of cuneus and 
numerous spots elsewhere white. Membrane pale but slightly clouded, Front 
and middle femora only vaguely spotted at inner apices. Hind femora with 
many relatively small spots on outer apical half arranged into three longitu- 
dinal rows, the largest spots along lower edge, others along upper edge and 
along middle. Tibiae with long black spines arising from small spots. 

Size: teneral male, length 2.2 mm.; female, length 2.6 mm., width 
(hemelytra) 1.4 mm. 


Holotype, female, allotype, male, and 2 paratypes, Diamond 
Head, Oahu, March 25, 1917 (D. T. Fullaway) and 4 female para- 
types, Kaimuki, Oahu, May 10, 1908, on Sida (O. H. Swezey). 


Proc. Haw. Ent. Soc., Vol. XI, No. 3, August, 1943. 


Fig. 1. Campylomma hawaiiensis Usinger. (Unpublished illustration from 
manuscript of “Insects of Hawaii” by E. C. Zimmerman, used by courtesy of 
Bernice P. Bishop Museum.) 


Hawatiensis is allied to adamsoni Knight from the Marquesas 
but lacks the fuscous pubescence which is said to be intermixed 
with the pale hairs in that species and has distinctly white-spotted 
hemelytra. One of the Hawaiian specimens was labeled Opuna 
but it disagrees in nearly every respect with Kirkaldy’s description 
of that monotypic Hawaiian genus (Fauna Hawaiiensis, Volume 
III, part 2, p. 140, pl. V, fig. 29, 1902). The illustration of head 
and pronotum can hardly be of the same insect as described by 
Kirkaldy, there being no apical collar on the pronotum and the 
second antennal segment being decidedly longer than the third. The 
small eyes and wide vertex shown in the illustration will distinguish 
Campylomma hawaiiensis from the insect illustrated by Kirkaldy. 
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New Species and New Records of Elaterid Beetles from the 
Pacific—II* 


BY R. H. VAN ZWALUWENBURG 
Experiment Station, H.S.P.A., Honolulu 


(Presented at the meeting of May 11, 1942) 


Among collections of Pacific island Elateridae submitted for 
study during recent months several undescribed species and a 
number of new distribution records have been found. The bulk of 
the material upon which this paper is based was submitted through 
Mr. E. C. Zimmerman by the Bernice P. Bishop Museum. Other 
specimens came from the British Museum (Natural History) 
through the kindness of Sir Guy A. K. Marshall, Director of the 
Imperial Institute of Entomology. Still others were the gift of Mr. 
Noel Krauss of Honolulu, who submitted material collected in Fiji 
by himself and by Mr. Otto Degener. Unless otherwise stated, the 
types have ben deposited in the type collection of the Bishop Mu- 
seum. New records of island groups are printed in capital letters, 
new ones from individual islands, in italics. 


Compsolacon gracilis (Candéze) 


A new record from the Bismarck Archipelago: New Ireland, 
Namatanai, vii. 4. 1938 (G. F. Gee) C 2564; British Museum col- 
lection. 


Dioxypterus flexuosus Fairmaire 


Previously recorded from Viti Levu and Kambara in the Fiji 
group; a new record from the same archipelago: Ovalau, Andu- 
bangda, vii. 18. 1938, beating, 1,000-1,500 feet (E. C. Zimmerman). 


Dioxypterus guttatulus Fairmaire 

Described from Fiji without definite island record, and later 
recorded from Viti Levu. A new Fiji record: Ovalau, Andu- 
bangda, vii. 18. 1938, beating, 1,000-1,500 feet (E. C. Zimmerman). 


Dioxypterus nigrotransversus Fairmaire 

Described from Fiji without specific island record. A new, defi- 
nite island record from Fiji: Viti Levu, Nandarivatu, 2,000 feet, 
xi. 1940 (Otto Degener). 


Dioxypterus ottonis Heller 
The type locality is New Guinea. The following is a new rec- 
ord: BISMARCK ARCHIPELAGO, New Ireland, Namatanai, 


* The preceding paper of this title was published by the Bernice P. Bishop Museum: 
Occ. Papers, vol. xvi, no. 5, pp. 91-130, 6 figs., Oct. 18, 1940. 
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iv. 16. 1940, on coconut foliage (G. F. Gee) C 2247; British Mu- 


seum collection. 


Propsephus vitiensis Van Zwaluwenburg 

Previously known from Viti Levu and Taveuni in the Fijis. 
A new Fiji record: Ovalau, Wainiloka, vii. 11. 1938, beating, 200 
feet (E. C. Zimmerman). 


Propsephus zimmermani, new species 


Male, 11.0 mm. long; 3.4 mm. wide, Stout; moderately shining. Dark 
castaneous with elytra slightly lighter. Pubescence yellowish brown, fine. 


Front flattened above, slightly convex on anterior half, moderately decli- 
vous; anterior margin broadly rounded; punctation uniform, rather coarse. 
Antennae exceeding hind angles of prothorax by about half length of the 
11th segment; 2nd segment subglobular; 3rd half as long again as 2nd, the 
two together subequal to 4th; 4-10 feeble serrate, successively diminishing in 
width; 11th narrowed on apical one-third. 


Prothorax slightly wider than long, widest just before apex of hind 
angles; sides converging forward from middle of hind angles to about middle, 
thence subarcuately narrowed to anterior margin. Pronotum moderately 
convex; punctation about as on head on anterior half and on sides, finer and 
sparser basally, with that part of the hind angles mediad of the carinae more 
finely and closely punctulate ; no basal median canaliculation. Lateral margin 
of hind angles incurved apically, their tips subparallel; unicarinate. Basal 
sulci well-marked but small. Propleura coarsely punctate; almost impunctate 
mediad on basal third. Mucro straight behind fore coxae, but not horizontal, 
being directed dorsad at a slight angle; subapical tooth small; mucro nar- 
rowed behind subapical tooth, but not notched. Sides of mesosternal cavity 
moderately declivous in a single plane, 


| 


Fig. 1. Prosephus zimmermani n. sp. Aedeagus of holotype male. 


Scutellum flat; finely punctulate. Elytra at base about as wide as pro- 
thorax; sides subparallel to about middle, thence narrowed to the apex. Striae 
well-marked by rows of fine punctures; interstriae flat (except basally, where 
they are convex), finely punctulate. Widening of hind coxal plates laterad of 
coxae, not acute. 


Described from a holotype male: FIJI, Viti Levu, Nandarivatu, 
viii. 31. 1938, at light (E. C. Zimmerman). The aedeagus of the 
type is shown in figure 1. 


KEY TO THE PROPSEPHUS OF OCEANIA 
1. Antennae long, exceeding half the body length, even in female 


Antennae of moderate length, exceeding hind prothoracic angles 
by not more than 3 segments, even in male 
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. Antennal segments very wide; prothorax strongly transverse 
(Samoa) upoluensis Van Zwal. 
Antennal segments slender; scutellum carinate (Samoa) 
gracilicornis Van Zwal. 
. 3rd antennal segment equal to 4th 
3rd antennal segment subequal to 2nd, or intermediate in length 
between 2nd and 4th; 2nd and 3rd together as long as 4th, or 


. Mucro subhorizontal behind fore coxae; deeply, subrectangularly 
notched between subapical tooth and apex; sides of mesoster- 
nal cavity moderately declivous on basal half, then abruptly 
declivous; pronotum strongly convex, punctation deep and 
strong (Solomons) obesus Van Zwal. 
Mucro upturned in greater or less degree behind fore coxae; nar- 
rowed but not definitely notched behind subapical tooth; sides 
of mesosternal cavity declivous in single plane 
. Antennae in both sexes definitely failing to attain apex of hind 
prothoracic angles 
Antennae relatively longer, those of male exceeding hind pro- 
thoracic angles by nearly half length of 11th segment (Fiji)... 
zimmermani Van Zwal. 
. Shiny black above; pubescence on upper surface black; size 10-12 
mm. (Solomons) nigripilis Van Zwal. 
Upper surface dark brown; pubescence brownish or grey; size not 
exceeding 10 mm., even in female (Solomons) 
compactus Van Zwal. 
. Elytra greenish metallic (Marquesas) aenescens — 
Elytra not at all metallic 
. Size moderately large: 14-18 mm. (Fiji; Samoa) 
Smaller insects 
. Mucro bent sharply upward at nearly right angles behind fore ee 
Mucro only moderately upcurved behind fore coxae 11 


. Outer projection of hind coxal plate more prominent than that 
mediad of insertion of coxae; tips of hind prothoracic angles 
incurved (Samoa; T euaensis (Schw.) 

Outer projection of hind coxal plate not noticeably more promi- 
nent or prolonged than the inner; hind prothoracic angles 
straight at tips (Samoa; Tonga) rufipes (Schw.) 

. Prothorax strongly transverse, hind angles strongly sinuate; pro- 
notal punctation coarse, confluent on sides; intervals of elytral 
striae subrugose basally; blade of lateral lobe of aedeagus 
straight or concave distad of lateral tooth (Fiji) 

vitiensis Van Zwal. 
Prothorax not strongly transverse, hind angles only faintly sinu- 
ate; pronotal punctation finer, not confluent toward sides; 
intervals of elytral striae not at all rugose; blade of lateral 
lobe of aedeagus convex on outer margin distad of lateral 
tooth (Phoenix; Samoa; Tonga) tongaensis (Cand.) 


Simodactylus cinnamomeus (Boisduval) 

A new record from the Australs: Raivavae, viii. 14. 1934, 1,245 
feet, Scirpus clump (E. C. Zimmerman) ; Bishop Museum collec- 
tion. Also a new record fromthe Bismarck Archipelago: New 
Britain, Bainings, iii. 1941 (J. L. Froggatt) C 2723; British Mu- 
seum collection. 
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Simodactylus acutus Van Zwaluwenburg 


Known from Taveuni and Viti Levu; a new Fiji record: Munia 
(Lau Archipelago), viii. 3. 1938, beating shrubs, 800-900 feet 
(E. C. Zimmerman). 


Simodactylus tasmani Candéze 


A new record from Fiji: Mango (Lau Archipelago), 1 mile 
south of Marona, viii. 14. 1938, beating shrubs, 200-300 feet (E. C. 
Zimmerman). 


Conoderus pallipes (Eschscholtz) 


One of the most widely spread species in Oceania. New records: 
ROTUMA, Oinata, viii. 23. 1938 (Dr. Harold St. John) ; from 
Fiji Vanua Mbalavu (Lau Archipelago), Loma Loma, viii. 5. 
1938, 200-500 feet (E. C. Zimmerman). Rotuma, with its few 
satellite islets, although politically part of the Fiji group, is geo- 
graphically distinct. 


Megapenthes porticulata, new species 


6.9 mm. long. Generally yellowish brown; head fuscous for the most 
part, with sides and anterior part of front yellowish; antennae dark brown; 
pronotum with irregular fuscous suffusions on disc, a well-defined blackish 
spot on either side behind the middle and another toward the sides before 
the middle. Elytra with a basal blackish pattern on intervals 2 to 4, 
projecting farthest rearward along the 4th interval; this pattern is con- 
nected along the suture with another of the same color at about the middle 
of the elytral length, covering intervals 2 to 7 and narrowing irregularly 
laterad; the sutural interval blackish for its entire length, but the color 
much reduced toward the apex. Body beneath irregularly dark brown; 
legs yellowish brown, Pubescence short; light brown. 


Fig. 2. Megapenthes porticulata n. sp. Front view of head, showing carination. 


Head rather coarsely, closely and evenly punctate; vertex sharply dif- 
ferentiated from the rest of the head by a biarched carina which, on either 
side, connects above with a short carina arching above the eye, and below, 
with an oblique carina connecting anteriorly with the frontal margin (see 
figure 2); the lower middle area, enclosed within the lateral carinae, 
flattened; frontal margin at middle sharply rounded and strongly de- 
pressed. Antennae submoniliform, exceeding hind prothoracic angles by 
a small fraction of the length of the 11th segment; 3rd segment twice as 
long as 2nd, the two together nearly as long as 4th, but narrower; 5-10 
of equal width but progressively decreasing in length; 11th slightly longer 
than 10th, broadly rounded apically. 

-  Prothorax longer than wide, sides diverging slightly from rear to 
anterior margin, its width at anterior third slightly greater than at base of 
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hind angles; pronotum moderately convex, punctation fairly coarse, dense, 
- finer behind; sharply canaliculate medianly at base, faintly impressed 
along median line to about middle; hind angles convergent at tip, with 
a single sharp carina parallel with body axis. Sides of mesosternal cavity 
moderately inclined in a single plane; mucro nearly straight, sloping up- 
ward just behind fore coxae. 

Scutellum elongate triangular; convex; rather abruptly inclined; 
densely, finely punctulate. Elytra at base narrower than hind angles of 
prothorax; sides subparallel to about middle, thence gradually narrowed 
to the conjointly rounded apices. Striae moderately impressed, the punc- 
tures rather coarse and deep, except apically; intervals finely. punctulate, 
subconvex toward base. 


Described from a holotype of undetermined sex: FIJI, Ovalau, 
Thawathi, vii. 12. 1938, beating, 600-900 feet (E. C. Zimmerman). 
This species is remarkable for the biarched carina traversing the 
front of the head. 


Megapenthes levuensis, new species 


About 3.7 mm. long. Slender; pronotum shiny. Head and pronotum 
black, with hind angles of the latter yellowish white; antennae rufous on 
basal 3 segments, darker red on segments 4 to 8, and the apical 3 segments 
again lighter red; scutellum black; elytra reddish brown with sutural and 
lateral margins blackish. Body beneath reddish brown with propleura 
blackish (their hind angles yellowish); legs yellowish. Pubescence fine, 
semi-erect; generally brownish with that on darker areas of pronotum 
darker; that along sutural and lateral margins of elytra almost white. 

Head with a sharp median carina which fails to attain the pronotum, 
its prominence emphasized by the concavity of the anterior portion of the 
front; another fine, less prominent carina on either side following the 
inner margin of the eye. Frontal margin subconically rounded, reflexed 
on sides. Antennae serrate from 4th segment on; exceeding hind pro- 
thoracic angles by slightly more than length of last two segments; promi- 
nently pubescent; medianly carinate along outer face of segments 3 to 9; 
3rd segment about twice length of 2nd, two-thirds length of 4th, but nar- 
rower; 2nd and 3rd together nearly as long as 4th; 11th longer than 10th. 

Prothorax longer than wide; sides subparallel to about middle, thence 
gently narrowed to anterior margin. Pronotum strongly convex; evenly, 
simply, rather finely punctate, the punctation finer and obsolescent towards 
the base; faintly impressed medianly on basal third. Hind angles directed 
straight backward, sides subparallel; so vaguely unicarinate as to be 
almost without carina. Propleura finely, sparsely punctate; prosternum 
more closely punctate. 

Scutellum triangular; finely punctulate; strongly convex. Elytra at 
base narrower than hind prothoracic angles; sides gradually narrowed to 
posterior two-hirds, thence more sharply narrowed to the conjointly 
rounded apices. Striae with deep, relatively coarse, round punctures; in- 
tervals convex, rugose and finely punctulate. Punctation of abdomen 
uniform, coarser than on prosternum. 


Described from a holotype (probably a male): FIJI, Viti Levu, 
belt road 45-50 miles west of Suva, vii. 26. 1938, beating shrubs 
(E. C. Zimmerman). Another specimen, unfortunately damaged 
after reaching me, also from Viti Levu, was collected by Mr. E. H. 
Bryan, Jr., at Colo-i-Suva, vi. 28. 1924; it measures about 3.5 mm. 
in length: 
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Megapenthes parvus, new species 

4.5 mm. long. Head and pronotum chestnut, with hind angles of latter 
somewhat lighter brown; antennae brown, the 3 basal segments and the 
distal part of the 11th, lighter brown; elytra rufous, with a blackish stripe 
on Ist and 2nd intervals along suture to about middle, and an ill-defined 
subtriangular blackish area on the lateral margin which, laterad, occupies 
the posterior two-thirds of the basal half of the wing-cover, and mediad 
attains to about the 5th interval, where it becomes vague. Body beneath 
generally dark rufous with prosternum, elytral epipleura and last abdom- 
inal segment, lighter rufous. Legs yellowish. Pubescence semi-erect ; 
coarser on-sides of pronotum than elsewhere; pale on sides of pronotum 
and over most of the elytral surface, brown to black on pronotal disc and 
on darker areas on elytra. 

Front flat; anterior margin sharply rounded, not reflexed; a sharp 
median carina on lower half, and, on either side, following the inner mar- 
gin of the eye, a blunt, keel-like prominence which becomes vague pos- 
teriorly; punctation fine anteriorly, somewhat coarser behind. Antennae 
exceeding hind prothoracic angles by about the length of the last segment; 
weakly serrate from 4th segment on; 3rd segment half as long again as 
2nd, the two together shorter than 4th; middle segments with vague median 
carina on outer face. 

Prothorax longer than wide; sides converging gently from tips of hind 
angles to about anterior third, thence more strongly narrowed to anterior 
margin. Pronotum moderately convex; punctation fine, close, subconfluent 
toward sides; medianly, shallowly channelled for almost its entire length; 
basal declivity moderate; hind angles acute, very finely unicarinate. 

Elytra at base as wide as hind prothoracic angles; sides subparallel 
to about middle, thence gently narrowed to the conjointly rounded apices ; 
slightly divergent from sutural line near apex; striae with relatively coarse 
punctures, well-impressed; intervals subconvex basally; finely punctulate. 


Described from a holotype of undetermined sex: FIJI, Tuvutha 
(Lau Archipelago), ix. 11. 1924 (E. H. Bryan, Jr.). The specimen 
has been patched with balsam, so that it is impossible to be sure of 
certain details of scutellum and mucro. 

The sides of the pronotum and the greater part of the elytral 
area are conspicuously covered with whitish pubescence. The lateral 
keel-like ridges bordering the eyes are hardly well enough marked 
to be termed carinae. 


Megapenthes insularis, new species 


Females, 3.6-4.0 mm. long; males, 3.3-4.0 mm. lite: Slender; dull. 
Head and eyes black; antennae blackish with 3 basal segments brown to 
rufous; dorsum reddish to yellowish brown, a black median band (vague 
in the paratype female) widened behind the middle, then narrowed again, 
extends the entire length of the pronotum; scutellum black; a longitudinal 
black stripe on each elytron occupying the sutural interval, but narrowing 
posteriorly, sometimes disappearing before the apex, sometimes continuing 
to the very tip; also on the elytra, a lateral black stripe on the two outer 
intervals, not attaining the humerus, and widening briefly behind the 
middle to occupy the three outer intervals, Underside of body yellowish 
brown with sometimes irregular blackish areas on metasternum and on 
basal abdominal sternites. Legs yellowish brown. Pubescence light brown; 
very fine, short, inconspicuous. 

Front flattened anteriorly, convex on vertex; anterior margin broadly 
rounded, the edge sometimes slightly reflexed; punctation fine and close; 
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lateral margin along inner margin of the eye, subcarinate. Antennae 
feebly serrate from 4th segment; failing to attain tips of hind prothoracic 
angles by about half the length of terminal segment (female), or exceeding 
hind angles by about half the length of that segment (male); segments 2 
and 3 subglobular, equal in length, together shorter than 4th, which exceeds 
in length any one of the succeeding segments. 

Prothorax longer than wide, even in female. Sides (female) gently, 
subarcuately narrowed from posterior third to anterior sixth, thence more 
sharply to the anterior margin, hind angles parallel or even slightly con- 
vergent apically; or (male) sides narrowed sharply from posterior third 
to anterior sixth, thence even more sharply to anterior margin, the hind 
angles flaring subarcuately from the general outline of the sides, sub- 
parallel behind. Pronotum moderately convex in female, somewhat less 
so in male; punctation moderately coarse, close-set (less so posteriorly) ; 
basal declivity with a sharply-impressed median canaliculation. Hind 
angles wide, acute at tip, sharply unicarinate, the carina meeting the lat- 
eral margin of the angle well before the apex. Mucro deeply channeled 
between fore coxae, slightly upturned behind them, thence straight to the 
acute apex; mesosternal cavity gently declivous at base, the anterior two- 
pe Aa eae Hind coxae rounded at their widest point, not acutely 
pointed. 

Scutellum elongate, triangular; sharply declivous; flattened posteri- 
orly; finely punctulate. Elytra at base narrower than hind prothoracic 
angles; sides subparallel to about middle (female), or narrowed to about 
posterior third (male), thence more sharply to apex; tips separately 
rounded; striae coarse, deeply punctate; intervals convex toward base. 


Described from the following specimens taken by E. C. Zim- 
merman on Viti Levu, FIJI: a holotype female, ridge west of 


Nandarivatu, ix. 9. 1938, 2,600-3,000 feet, beating shrubbery; an 
allotype male, Navai Mill near Nandarivatu, ix. 17. 1938, 2,500 feet, 
beating ; a paratype female with the same data as the holotype, and 
a paratype male with the same data as the allotype. The paratypes 
are in the collection of the H.S.P.A. Experiment Station. 


The subcarinate lateral ridge on the head following the inner 
margin of the eye is not so well marked as in M. levuensis, but is 
somewhat more obvious than in M. parvus. 


Megapenthes tenuis, new species 


Females, 5.5-7.0 mm. long; males, 4.25-5.0 mm. long. Elongate; males 
especially slender. Generally fuscous on upper surface, with the following 
areas yellowish-brown: (1) antennae; (2) on pronotum: anterior and 
hind angles and sometimes front and hind margins, as well as a narrow 
median stripe which may be faintly indicated basally or well-marked for 
nearly the entire length of the pronotum; (3) median part of the scutellum; 
(4) on elytra: an area on basal half which may or may not attain the 
lateral margin, and which attains the anterior margin along intervals 4 
and 5 (female), or not (male), its hind margin slanting obliquely back 
laterad; on about distal three-eighths another area extending to apex 
(female) or only vaguely so, or plainly failing to reach the tip (male). 
The anterior yellowish area on the elytra fails to attain the sutural 
margin by the width of the first interval; the posterior one along its pos- 
terior half usually attains the suture. Legs flavous; underside of body 
generally light fuscous, with propleural areas yellowish. Pubescence on 
upper surface fine, fulvous, with prominent, semierect lighter-colored 
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hairs, especially on elytra; pubescence on’ underside fulvous, shorter and 
somewhat finer than on dorsum. 

Head gently and evenly convex on vertex, flattened or faintly concave 
anteriorly; frontal margin evenly rounded, slightly reflexed; punctation 
finely umbilicate, shallow, dense. Antennae loosely serrate, exceeding hind 
prothoracic angles by about 2 segments (male) or by 1 (female); 2nd 
segment short, 3rd about half as long again as 2nd, the two together much 
shorter than 4th; 4th nearly as long as 5th and 6th together (female) or 
about two-thirds their combined length (male). 

Prothorax longer than wide, even in female; narrowest at anterior 
margin; sides almost straight in males, diverging backward to tips of 
hind angles; in the female the sides are faintly arcuate near middle, the 
hind angles subparallel. Pronotum moderately convex; finely, shallowly 
punctate; basal declivity with fine median impressed line. Hind angles 
wide, blunt, finely unicarinate. Propleura concave along anterior half, 
coarsely, sparsely punctate; almost impunctate posteriorly. Mucro sharply 
upturned behind fore coxae, thence extending almost straight backward; 
apex acute. Sides of mesosternal cavity posteriorly prominent ; moderately 
inclined; undulate in profile. 

Scutellum convex; subcordate; sharply inclined. Elytra moderately 
convex; narrower at base than hind prothoracic angles; sides subparallel 
to about middle (female) or narrowed from humeri to beyond middle 
(male), thence narrowed more abruptly to the apex. Striation fine, lightly 
impressed ; intervals rather coarsely punctate, convex toward base. Hind 
margin of posterior coxal plate angulately rounded at widest point. 


Described from the following specimens collected by E. C. Zim- 
merman on Viti Levu, FIJI: a holotype male, Nandarivatu, at light, 
2,700 feet, ix. 11. 1938; an allotype female, ridge north of Vatu- 
thero, Nandarivatu, 2,600-3,000 feet, beating shrubbery, ix. 8. 1938; 
a paratype male, Navai Mill near Nandarivatu, beating shrubbery, 
2,500 feet, ix. 18. 1938; and a paratype female, Nandarivatu, at 
light, Z, 900 feet, ix. 6. 1938. The paratypes are in the collection of 
the H.S.P.A. Experiment Station. 


The aedeagus of the male has the tips of the lateral lobes slender 
and simple. The last sternite of the male is deeply and widely im- 
pressed on either side of the middle line. Variation of the yellowish- 
brown pattern on the elytra is probably even greater in a large series 
than is suggested by the above description. 


KEY TO FIJI SPECIES OF MEGAPENTHES 


1. Front with a well-defined median carina 
Front with a transverse, biarcuate carina connecting on either side 
with another extending from the top of the eye to the base of 
the antenna porticulata Van Zwal. 
Front with neither median nor transverse carina 3 
2. Pronotum sparsely punctate, shiny black with hind angles yellow- 
ish; elytra generally rufous with suture and sides blackish; a 
well-defined carina on either side of front along inner margin 
levuensis Van Zwal. 
Pronotum closely punctate, dull rufous; elytra rufous with trans- 
verse black band at about middle; front with a blunt ridge 
rather than a well-defined carina, along inner margin of eye 
parvus Van Zwal. 
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3. Antennal segments 2 and 3 very small, subequal, together much 
shorter than 4th; elytra rufous with suture and sides black- 
ish insularis Van Zwal. 
3rd sovauial segment half as long again as 2nd, the two together 
much shorter than 4th; 4th very long, subequal to 5th and 6th 
together ; elytra yellowish with suture and irregular transverse 
markings black. tenuis Van Zwal. 
3rd antennal segment only slightly shorter than 4th; elytra uni- 
formly blackish to brownish madidus Cand. 


Pacificola vitiensis Van Zwaluwenburg 


A new Fiji record: Kandavu, Yawi, iv. 28. 1941 (Noel Krauss). 
Another record, also new: ROTUMA, vii-viii. 1938 (Dr. Harold 
St. John) ; Bishop Museum collection. The Rotuma specimen has 
the pronotum predominantly yellowish brown instead of dark brown 
as in the type specimen of vitiensis, the darker coloration being 
limited to an indefinite area on the anterior half. In both the Ro- 
tuma and Kandavu specimens the canaliculation on the base of the 
pronotum is less pronounced than in the type. 


Pacificola hermosa, new species 


Male, 4.0 mm. long. Subnitid. Head dark yellowish brown; antennae 
with Ist segment light brown, 2nd and 3rd somewhat darker, from 4th on, 
blackish. Pronotum castaneous with median part of anterior margin yel- 
lowish brown and hind angles flavous. Scutellum blackish. Elytra light 
yellowish brown, a longitudinal blackish band occupying the interval either 
side of the suture to about the middle, then widening to cover vaguely 
the first 3 or 4 intervals for about one-eighth their length; it then con- 
tinues backward along the Ist and 2nd intervals nearly to the apex, with 
a very brief, vague widening at about the posterior five-eighths. Proster- 
num yellowish brown; remainder of underside darker brown. Legs light 
yellowish brown. Pubescence yellowish; short, fine. 


Front gently convex; finely, evenly punctulate; anterior margin evenly 
rounded. Antennae feebly serrate from 4th segment on; short, failing to 
attain hind prothoracic angles by about half the length of the terminal 
segment; 2nd segment subglobular; 3rd more slender and about half as 
long again as 2nd, the two together subequal in length to 4th, which is 
longer than any of the succeeding ones. 


Prothorax slightly longer than wide; sides subparallel on basal third, 
thence evenly narrowed to anterior margin. Pronotum strongly convex in 
both dimensions; finely, evenly punctate on disc, more closely toward 
sides, and somewhat more sparsely toward base. Hind angles stout, blunt, 
directed almost straight backward, subparallel; vaguely unicarinate, the 
carina reaching the lateral margin before the apex. Basal declivity 
abrupt; median canaliculation brief, sharply impressed. Propleura nearly 
flat, not channeled laterally; punctation coarse, sparse, lightly impressed. 
Prosternum more densely punctate than propleura. Mucro gently upcurved 
behind fore coxae, thence subhorizontal; sides of mesosternal cavity 
gently declivous in a single plane. 


Scutellum subtriangular; convex on ‘Gs; rather strongly declivous. 
Elytra at base as wide as hind prothoracic angles ; sides subparallel to 
about middle, thence gently narrowed to the conjointly rounded apices. 
Striae finely punctate, well-impressed; intervals convex and subgranulate 
on basal half. Last segment of hind tarsi subequal in length to 3rd. 
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Described from a holotype male: MARQUESAS, Hivaoa, Ka- 
ava Ridge, i. 6.1932, 2,820 feet, beating on Cheirodendron sp. (Le- 
Bronnec). 

In the key to species of Pacificola (B. P. Bishop Museum Bull. 
98, p. 134, 1932) this species runs to P. fasciata (known only from 
Uapou). The present species is lighter in color than fasciata and 
has the elytral pattern more clearly defined. More important is the 
somewhat finer punctation on the disc of the pronotum of hermosa, 
and the very definite, sharply impressed canaliculation on its pro- 
notal basal declivity. 


Anchastus vitiensis Van Zwaluwenburg 

New records from Fiji: Vanua Mbalavu (Lau Archipelago), 
Loma Loma, viii. 5. 1938, beating shrubs, 200-500 feet (E. C. Zim- 
merman) ; Moala, Vunuka, viii. 23. 1938, beating shrubs, 100 feet 
(E. C. Zimmerman). 


Anchastus maculatus, new species 

Males, 3.5-4.0 mm. long; females, 3.8-5.0 mm. long. Males slender, 
females fairly robust. Shiny; black with hind angles of prothorax flavous 
to reddish; anterior margin and sometimes anterior part of pronotum dark 
rufous; each elytron with an elongate, submedian flavous spot on anterior 
half, and another, shorter, similar marking behind the middle (maculation 
of elytra variable, especially in females; the two submedian markings in 
extreme cases coalesce to form a vitta about two-thirds the length of the 
wingcovers). Antennae black to dark brown, Ist segment sometimes red- 
dish. Underside of body black or fuscous with anterior part of pronotum 
flavous to reddish. Legs light yellowish brown. Pubescence fine, semi- 
erect, somewhat coarser on elytra than on pronotum; fulvous (on darker 
areas sometimes blackish). 

Front convex; anterior margin rounded; punctation fine, dense, uni- 
form, Antennae feebly serrate, elongate, exceeding hind prothoracic angles 
by slightly more than 3 segments in the male, by 2 segments in the female; 
3rd segment half as long again as 2nd, the two together longer than 4th; 
4-10 subequal in length. 

Prothorax about as long as wide (male) or slightly wider than long 
(female) ; sides curved from base of hind angles to about middle, thence 
strongly narrowed to anterior margin (male), or widely arcuate from base 
of hind angles to anterior margin (female). Pronotum moderately convex 
(more strongly so in female); punctation finely subumbilicate, uniform, 
finer and obsolescent basally. Hind angles flat, without carina, definitely 
divergent and slender (male), or less strongly divergent and more robust 
(female). Basal declivity moderate, not channeled medianly; basal sulci 
short and extremely fine. Propleura coarsely punctate anteriorly; impunc- 
tate along inner portion of basal half or two-thirds. Mucro sharply up- 
curved behind fore coxae; sides of mesosternal cavity strongly declivous. 

Scutellum feebly convex; sides subparallel, posteriorly rounded. Elytra 
at base about as wide as hind prothoracic angles; sides feebly narrowed 
to middle, thence more strongly to apex (male), or subparallel to middle, 
thence narrowed to apex (female). Apices conjointly rounded, diverging 
slightly from sutural line at extreme tip. Finely punctate-striate, punc- 
tures coarser toward base; intervals finely punctulate, convex basally. 
Hind coxal plates strongly, subrectangularly widened on inner half, the 
outer angle rounded, not acute. First segment of hind tarsi longer than 
segments 2-5 together. 
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Described from the following specimens collected by E. C. Zim- 
merman on Viti Levu, FIJI: a holotype female, Nandarivatu, ix. 7. 
1938, 2,700 feet, beating; an allotype male, Navai Mill near Nan- 
darivatu, ix. 17. 1938, 2,500 feet, beating; two paratype females, 
Navai Mill, Nandarivatu, ix. 7. 1938, 2,700 feet, beating shrubbery ; 
paratype female, Navai Mill near Nandarivatu, ix. 17. 1938, 2,500 
feet, beating; a paratype male, Navai Mill, ix. 7. 1938, 2,700 feet, 
beating shrubbery ; and a paratype male, Navai Mill near Nandari- 
vatu, ix. 15. 1938, 2,500 feet, beating shrubbery. A paratype of 
each sex is in the H.S.P.A. Experiment Station collection. 

One of the paratype females is considerably larger (5.0 mm. 
long) than the others, but in other respects it conforms so closely 
with the others, that, having been collected under the same circum- 
stances as the rest, its inclusion in the series seems proper. 

In all of the females the elytral markings, which are clearly 
separated in the three males, are more or less coalescent; in the 
holotype and in one female paratype there is a vague dark area 
separating the two flavous markings, but in the other two females 
definite coalescence has resulted in a single elongate vitta extending 
about two-thirds the length of each elytron. 


fo ce 


Fig. 3. Agonischius pulcher n. sp. Paratype female. 


Neodiploconus nitidus (Schwarz) 

The type localities are New Britain and Nusa Island (off New 
Ireland) in the Bismarcks. The following record is new: New 
Ireland, Namatanai, vi. 27. 1939 (G. F. Gee) C 2104; British Mu- 
seum collection. 


Melanotus guambatae Van Zwaluwenburg 

A new record for this species: New Ireland, Namatanai, ix. 7. 
1940, C 2382, and iv. 10. 1940 C 2529, both collected by G. F. Gee; 
British Museum collection. Previously recorded from Guadalcanal, 
Tulagi and Bougainville in the Solomons, and from New Britain. 


Agonischius pulcher, new species (figure 3) 
Females, 8.75-9.0 mm. long. Nitid; entirely black save for: (1) pro- 
thorax which is orange-red with a dorsal median black band extending 








300 










from the anterior margin backward to about the posterior fourth, narrowed 
at its middle, and more or less pointed behind; prosternum entirely orange- 
yellow except for coxal margins and distal part of mucro; and (2) a short 
basal orange-yellow area on each elytron, infuscate posteriorly and failing 
to attain either the suture or the humerus. Pubescence coarse, erect, 
black throughout except on hind prothoracic angles and along anterior 
margin of the elytra, where it is yellowish. 

Front convex above, flattened on anterior half; punctation moderately 
fine, dense, uniform. Antennae strongly serrate from 4th segment on; 
exceeding hind angles of prothorax by about one segment; 3rd nearly twice 
as long as 2nd, the two together slightly longer than 4th; 4-10 triangular, 
becoming progressively broader distally; 11th oval. 

Prothorax wider than long; sides subparallel from hind angles to 
anterior third, thence arcuately narrowed to anterior margin. Pronotum 
strongly convex; punctation anteriorly as on head, finer and sparser to- 
ward rear; shallowly depressed medianly at base. Hind angles subparallel, 
broad, convex, vaguely unicarinate. Mucro moderately upcurved before 
hind coxae. 

Scutellum elongate oval; feebly convex. Elytra at base slightly nar- 
rower than prothorax; gradually narrowed to beyond middle, thence more 
rapidly to the conjointly rounded apices; strial punctures feeble, vague, 
especially distally; intervals flat. 


Described from a holotype female: BISMARCK ARCHI- 
PELAGO, New Britain, iv. 11. 1941, on blossoms of Melaleuca sp. 
(J. L. Froggatt) C 2662; and one paratype female, with same data 
and collection number. The holotype is in the British Museum col- 
lection, the paratype in the H.S.P.A. Experiment Station collection. 




























The Insects of Canton Island 


BY R. H. VAN ZWALUWENBURG 
Experiment Station, H.S.P.A., Honolulu 








(Presented at the meeting of May 11, 1942) 





The use of Canton Island as a commercial airplane station dur- 
ing the past two years affords an opportunity to follow the changes 
that occur in the fauna of a small, isolated atoll when it is suddenly 
exposed to sustained contact with the outside world. Until very 
recently visitors to the island have been comparatively few: occa- 
sional castaways; a labor force which exploited the guano deposits 
for a year or more in the 1880's; a brief stay by a landing party to 
set out coconuts in 1916; and now and then short visits by naval 
parties or scientific expeditions. Continuous occupation of the 
island (by a British radio officer) dates from the summer of 1937. 

In 1939 the Pan American Airways Company began construc- 
tion of a base on Canton in preparation for regular service between 
Honolulu and Auckland. By the summer of 1940 Clipper planes 


Proc. Haw. Ent. Soc., Vol. XI, No. 3, August, 1943. 



















301 


were touching at the island, and supply ships had begun regular 
calls. Importations of planting materials and of soil were made in 
connection with the landscaping of the airport grounds. 

Faunal changes were bound to follow ; some are already notice- 
able. More are certain to occur within the limits set by a simple 
flora and meagre water resources. Entomologists in Hawaii should 
keep informed of such changes because, using Canton as a stepping- 
stone, insect immigrants from the south Pacific might arrive here 
which could adversely affect the agriculture and the health of these 
islands. 

Through the cooperation of the Pan American Airways the 
Hawaiian Sugar Planters’ Association has, since April 1940, main- 
tained on Canton a plant quarantine service. Planes, whether north- 
or southbound, are inspected and sprayed to rid them of living 
insects ; assistance is given the airport’s landscaping program ; and 
a collection of the island’s insects has been assembled. 

How long the majority of the insects on Canton have been estab- 
lished there is largely guesswork. However, a few can be grouped 
into various categories on that basis with reasonable assurance. 


1. Species long, and probably permanently, established. Here 
are to be included most of the insects attached to the truly native 
plants: Achaea on Cordia; Utetheisa on Tournefortia; the uniden- 
tified caterpillar and the agromyzid leafmining fly on Scaevola; and 
the cicadellid leafhopper on Boerhaavia. The Pethrochroa moth, 


the larvae of which feed on the trash about bunchgrass clumps, is 
also probably long established. 


2. Species temporarily established. In common with some other 
equatorial Pacific islands, Canton is subject to remarkable variation 
in annual rainfall : 


Whatever the length of cycle (if indeed there is a definite cycle), it 
is Clear from records elsewhere and from the evidence of vegetation 
on the island prior to 1940, that periods of extremely scanty rainfall 
have occurred ; there is no reason to believe that they will not occur 
again. There are no sources of water on the island other than catch- 
ment from rains, and during a succession of dry years it is unlikely 
that storage facilities would suffice for much beyond personal needs. 
It is certain that plant life on the island would then suffer severely, 
and so would much of the insect life associated with it. 

The handsome Hypolimnas butterfly arrived at Canton during 
1939 and 1940 at long intervals, and only as an isolated straggler. 
By 1941, when a comparatively luxurious vegetation had made its 





Fig. 1. Views taken on Canton Island two years apart showing contrast in 

vegetation (resulting mainly from growth of Sida) between a dry year and 

a wet one. The photograph on left taken by A. C. Browne in October 1939 

(total rainfall for 1939, 18 inches) ; the other in September 1941 (1941 rain- 

fall, through August, 84 inches). (From Planters’ Record, Vol. XLVI, 
2nd quarter.) 


appearance, the butterfly was maintaining itself in considerable 
numbers. If the Sida foliage on which its larvae feed should 
approach extinction as a result of protracted drought, this insect 
would be sharply reduced in numbers and might even vanish as a 
resident of the island, to be reestablished by chance immigrants only 
when conditions again became favorable. 

The dragonflies now on Canton also are strong-flying species 
which undoubtedly reached the island from time to time in years 
past. But however often they might arrive there, they could not 
breed unless there were reasonably fresh water in which their young 
could develop. By late 1940 or early 1941 a few pools of rainwater 
had collected which have persisted, and now both species are 
breeding on the island. Drying up of these pools will inevitably 
eliminate the dragonflies as an established part of the island fauna. 

It is due to chance that the monarch butterfly has not similarly 
established itself. On at least one occasion (in 1940) an adult mon- 
arch reached the island, where food suitable for its larvae was 
already present (the introduced Calotropis or “crown flower”). 


3. Recent immigrants. The most obvious of the accidentally 
introduced insects within the past two years are the coccids, all of 
which, with one or two possible exceptions, have come to Canton 
on planting material brought from Honolulu since 1939. One or 
more of the five ants represented on the island may have arrived 
similarly in imported soil. Certainly introduced, although it is 
impossible to say how recently, are the cosmopolitan bettles which 
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attack stored foods (Tribolium, Calandra, Necrobia). Flies seem 
particularly well adapted to travel in airplanes, and some of those 
now on Canton may have arrived in that way, despite efforts to 
destroy insect stowaways on planes in flight. Three insect species 
have been intentionally introduced to combat pests already present ; 
two of these, an evaniid parasitic in cockroach egg-cases, and a sce- 
lionid parasite of armyworm eggs, are now established. 

The list which follows records all the insects and related forms 
known to occur on Canton at the end of 1941. It is the result of 
collections and observations made by the following men stationed 
on the island as H.S.P.A. quarantine entomologists: D. B. Lang- 
ford, April to July 1940; R. R. Danner, September 1940 to August 
1941; and C. A. Ely, from September 1941 until the recent suspen- 
sion of the service. The writer spent about 16 weeks on the island 
from July to October 1940, and from August to October 1941. 

Most of the identifications have been made by the entomological 
staff of the Experiment Station, H.S.P.A.; for others we are 
indebted to Mr. D. T. Fullaway, to Mr. E. C. Zimmerman, and to 
Dr. R. L. Usinger-of the University of California. Species known 
to occur in the Hawaiian Islands are so indicated by an asterisk. 


CRUSTACEA 
Isopoda 


*Metaponorthrus pruinosus Brandt 
Under heap of old coconuts. 
Undet. species 
Under heap of old coconuts. 


Amphipoda 
Undet. species 
“Sandhoppers” found beneath stranded timbers along 
lagoon beach. 
ARACHNIDA 


Scorpionoidea 


*Tsometrus maculatus De Geer 
Found occasionally in buildings. 


Aranaeida 
Lycosidae 
Undet. species 
Found about buildings. 
Sicariidae 
Scytodes sp. 
Oonopidae 
Gamasomorpha minima Eerland 
‘Described from Canton (Bishop Mus. Occ. Papers, xvii, 
1, p. 5, May 1942). 





Pholcidae 
Undet. species 
A single specimen seen in hotel, September 1941. 
' Argiopidae 
Neoscona sp. 
The orb-webs of this spider are conspicuous about build- 
ings. 
Filistatidae 
Filistata bakeri Berland 
Recorded from Canton by Berland (Bishop Mus. Occ. 
Papers, xvii, 1, p. 24). 


Acarina 
Gamasidae 
Laelaps sp. 

Taken on ground-nesting Polynesian rat. C. E. Pember- 
ton, who studied this material, says the species more closely 
resembles L. hawaiiensis Ewing than L. echidninus (Ber- 

. lese). 
Listrophoridae 
Listrophorides sp. 
Hair mite of Polynesian rat. 
Oribatidae 
Undet. species 

Taken by Danner in vegetable mould beneath Sesuvium 
plants. 

Ixoidea 
Argasidae 
Ornithodoros sp. 

The exuvium of an argasid tick was once found on the 
leaf of a “noni” (Morinda) shrub east of the lagoon near the 
old guano workings. Identified by C. E. Pemberton. 


MYRIAPODA 
Chilopoda 


Mecistocephalus prob. maxillaris (Gervais) 
In soil beneath heap of old coconuts; under sacking in 
outbuildings. It probably is the same species as that found 
in Hawaii. 


INSECTA 


Thysanura 
Lepismidae 
Undet. species 
A single specimen among papers in residence. 





305 


Collembola 
Entomobryidae 
Undet. species 
One or more species in moist soil beneath pile of old 
coconuts. 


Orthoptera 
Blattidae 
*Cutilia soror (Brunner) 
In soil beneath old coconuts; under bags on beach. 
*Periplaneta americana (Linn.) 
Common both indoors and out. 
*Pycnoscelus surinamensis (Linn.) 
In soil beneath old coconuts. 
*Supella supellectilium (Serv.) 
A single specimen in hotel room, November 1940. 
Gryllidae 
*Gryllodes sigillatus (Walker) 
Numerous in dwellings ; the extremely small first-instar 
. nymphs active in washbasins beneath lights. 
Locustidae 
*Conocephalus saltator (Saussure) 
A single specimen taken by Langford in May 1940; not 
seen since. 


Dermaptera 


*Anisolabis eteronoma Borelli 
A single specimen taken in June 1941 by Danner among 
potted plants from Honolulu; probably not established. 
Undet. species 
A single specimen taken alive in September 1941 among 
freight boxes on barge unloading a supply ship from the 
Pacific coast. Not established on Canton. 


Embioptera 


*Oligotoma saundersii (Westwood ) 
Not uncommon under dead seabirds; in debris of rat 
nests ; in soil under old coconuts. Determined by E. C. Zim- 
merman. 


Odonata 
Diplacodes bipunctata (Brauer) 

First noted by Danner in-June 1941. Seen frequently in 
September, but less common than Pantala, and apparently 
confined to the settled part of the island west of the lagoon. 

*Pantala flavescens (Fabr.) 

First seen by Danner in February 1941. By August it 

was very numerous and present all over the island. 
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Corrodentia 
Atropidae 
Undet. species 
Taken by Danner in vegetable mould under Sesuvium 
plants. 


Hemiptera-Heteroptera 
Cydnidae 
*Geotomus pygmaeus Dallas 
At light. 
Reduviidae 
*Reduviolus capsiformis (Germ.) 
Common on low herbage ; predaceous. 
Miridae 
Undet. species 
A single specimen taken by Langford in April 1940; not 
collected since. 
Halobatidae 
Halobates micans Esch. 
This marine strider is often stranded on the ocean 
beaches after storms. Identified by Dr. R. L. Usinger. 


Hemiptera-Homoptera 
Aphididae 
*Aphis gossypu Glover 

Very common on Portulaca lutea and on the recently 
introduced Coccolobis uvifera; less common on Sida fallax 
and on Scaevola. 

Coccidae 
*Asterolecanium pustulans (Ckll.) 

On the introduced malvaceous tree “milo” (Thespesia 
populnea) ; undoubtedly a recent introduction from Hono- 
lulu. 

*Chrysomphalus aonidum (Linn. ) 

On coconut foliage. 
*Coccus hesperidum Linn. 

On “milo” and oleander ; a recent immigrant. 
*Hemichionaspis minor ( Mask.) 

On trunk and stems of Tournefortia argentea. 
*Pseudococcus longispinus (‘Targ.) 

Identified by Mr. Fullaway from an undersized specimen 
collected on Scaevola frutescens by A. C. Browne in October 
1939, 

*Ripersia palmarum Ehrhorn 
On coconut. 
* Saissetia hemispherica Targ. 
On the recently introduced “hau” (Hibiscus tiliaceus) 
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and “crown flower” (Calotropis gigantea); certainly a 
recent immigrant on plants from Honolulu. 
Undet. species 
A mealybug fairly common on Sida, on the trunk at the 
soil line and on the leaves which become curled and 
deformed. 
Cicadellidae 
Nesaloha cantonis Oman 
Very common on Boerhaavia diffusa and apparently 
attached to that plant, the nymphs feeding on the blossom 
heads. What may be a virus disease involving this insect as 
a vector, produces a “little leaf” on Boerhaavia which was 
fairly common in the fall of 1940, sometimes accompanied by 
a leaf mottling. This insect is described in The Pan-Pacific 
Entomologist, vol. 19, no. 1, p. 33, 1943. 


Coleoptera 
Carabidae 
*Tachys muscens Blackburn 
_ Two specimens taken by Danner at light in June 1941; 
identified by E. C. Zimmerman as a species hitherto known 
only from the Hawaiian Islands. 
Tachys sp. 

A single specimen taken in hotel kitchen by Danner in 
March 1941. According to Mr. Zimmerman it differs from 
all the species recorded from Hawaii. 

Histeridae 
*Carcinops quatuordecimstriata (Stephens) 
Among bird droppings under rookeries. 
Nitidulidae 
*Carpophilus hemipterus (Linn.) 
Coccinellidae 
Harmonia arcuata (Fabr.) 

Adults of this ladybird beetle are sometimes very numer- 
ous on Sida, clustering by dozens on the underside of the 
leaves. Associated with Aphis gossypii on Scaevola. On 
Boerhaavia the larvae of the beetle have been observed feed- 
ing on the droplets excreted by the cicadellid common on 
that plant. 

Dermestidae 
*Dermestes cadaverinus Fabr. 

Adults among dead Cypraea shells. On Howland Island 

this bettle was found within the lighthouse lamp. 
Corynetidae 
*Necrobia rufipes (De Geer) 

The “copra” or “ham beetle” was taken in some numbers 

on the wire screening of the hotel kitchen. 
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Tenebrionidae 
Alphitabius laevigatus (Fabr.) 

Under dead seabirds (where the larvae also were pres- 
ent) ; in debris of rat nests; in soil beneath old coconuts; 
among mollusks being dried for cleaning; and among bird 
droppings. 

*Tribolium ferrugineum (Fabr.) 
A single specimen collected by Danner in July 1941. 


Anthicidae 
*Anthicus oceanicus Laferté 
Under dead seabirds on the beach. 


Scarabaeidae 
*Pleurophorus parvulus Chevr. 
A single specimen taken by Danner in July 1941. 
*Saprosites pygmaeus Harr. 
A single specimen in soil beneath old coconuts ; Septem- 
ber 1940. 


Calandridae 
*Calandra oryzac ( Linn.) 
A single specimen on screen of hotel kitchen. 


Lepidoptera 
Danaidae 
*Danaida plexippus (Linn.) 
A single specimen of the monarch butterfly was seen by 
Danner in October 1940. Not established on Canton. 


Nymphalidae 
Hypolimnas bolina (Linn.) 

During 1940 two stragglers of this butterfly were seen, 
one in April by Langford, the other in July. By August 
1941 the species was established and perfect specimens were 
numerous. Its foodplant is Sida. 

Arctiidae 
‘Utetheisa pulchelloides Hampson 

Attached to Tournefortia, on the leaves of which the 
early stages of the larvae produce a “windowpane” effect by 
their feeding. 

Noctuidae 
Achaea janata ( Linn.) 

The larvae feed on the foliage of Cordia subcordata, and 
sometimes eat shallow pits in the immature fruits. They vary 
in color from light tan to blackish, and. have a transverse 
black marking on the back about a third of the way back’ 
from the head. When disturbed they lash about irritably 
and drop to the ground. Pupation is in a loose web within 
a leaf fold. Six individuals reared to maturity had a pupal 
period of from 8.5 to 11 days. 
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Amyna octo Guenée 
The larvae, which feed on Sida, are of a green color 
very like that of the foliage on which they rest. 
*Heliothis armigera (Hiibner) 
An adult taken at light. 
*Laphygma exempta (Walker) 

The “nutgrass armyworm” on Canton breeds on Digi- 
taria pacifica, on Lepturus repens and is especially destruc- 
tive to bermuda grass lawns. Telenomus nawai, an egg 
parasite, was introduced from Honolulu and soon after was 
found to have established itself. 

Prodenia litura (Fabr.) 

The most destructive general pest on Canton. It has 
been bred on the following foliage: Lepturus, Digitaria 
(which it prefers to Lepturus when both are available), 
Sida, tomato and sweet potato. Its eggs have been found on 
Morinda citrifolia, but in the laboratory the newly hatched 
larvae ‘deserted this foliage for that of Digitaria. 

The light yellowish-green eggs are laid in masses of 
from 25 to well over 100, and are covered with the tan 
bodyhairs of the parent moth. Newly hatched larvae drop 
from the foliage on a fine thread if disturbed. Later stages 
usually have the dorsum a blackish “pepper-and-salt” with 
three more or less interrupted orange-yellow lines, one dor- 
sal, the other two dorso-lateral; in a few individuals these 
yellowish lines are entirely absent. Pupation occurs in the 
soil, and takes about 10 or 11 days. The adult moths come 
to lights. 

Undet. species 

Irregular feeding holes common on Scaevola leaves are 
caused by a bright green caterpillar probably belonging to 
this family; damage is conspicuous but the larvae are un- 
common. Feeding apparently is at night, the larva hiding 
in the sand beneath the plants during the day. A single 
caterpillar produced the characteristic feeding holes on Scae- 
vola in the laboratory and spun up within a leaf fold, but 
died without pupating. 

Pyralidae 
*Hymenia recurvalis (Fabr.) 

A few adults at light. The larvae will probably be found 
feeding on Portulaca and on the recent immigrant Amaran- 
thus. 

Tineidae 
*Petrochroa dimorpha Busck 

This moth is exceedingly abundant and formerly, when 

open casks provided the island’s supply of water, was a 
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considerable nuisance because of the numbers which col- 
lected on the surface. The larvae feed on the dead trash 
about bunchgrass clumps. The species is known from Wake 
Island as well as Canton, but has not been recorded from 
Samoa. 


Diptera 
Mycetophilidae 
Undet. species 
About soil under old coconuts. 
Sciaridae 
Undet. species 
Taken by Danner on native vegetation. 
Chironomidae 
Undet. species 
Taken by Danner on native vegetation. 
Dolichopodidae 
Chrysosoma sp. 
Several specimens collected by Danner. 
Hydrophorus sp. 
Abundant on surface of brackish pools. 
Syrphidae 
*Ischiodon scutellaris (Fabr.) 
Widespread but not numerous ; predaceous on aphids. 
Calliphoridae 
*Tucilia sericata (Meigen) 
Bred from dead rat ; very numerous. 
Sarcophagidae 
*Sarcophaga dux Thomson 
Very common: 
Muscidae 
*Musca domestica Linn. 
Very abundant at times. 
Anthomyiidae 
* Atherigona excisa var. trilineata Stein 
A single specimen. 
- Ortalidae 
Eusxesta sp. 
About bits of organic matter on the beach; attracted to 
lights. 
*Scholastes bimaculatus Handel 
A single specimen collected by Danner in July 1941. In 
Samoa it is said to breed in rotten meat of coconuts cut for 
drinking while still green, but not in ripe coconut meat or 
copra. 
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Ephydridae 
Hecamede persimilis Handel 
A single specimen taken by Langford, April 1940. 
Scatella sp. 
On brackish pools. 


Chloropidae 
*Prohippelates pallidus (Loew) 

Taken in sweeping and at lights; attracted to dead ani- 
mals. Sometimes very numerous aboard planes while moored 
at Canton during the day. 

*Siphunculina signata Woll. 
Not common. 
Milichiidae 
*Desmometopa m-nigrum Zettersted 
Several specimens collected by Langford ; breeds i in de- 
caying mollusks. 
*Milichiella lacteipennis (Loew) 
Common ; taken in sweeping foliage. 
Tethinidae 
*T ethina insularis Aldrich 

A single specimen from Canton, but very common among 

interceptions aboard planes at both Canton and Honolulu. 
Agromyzidae 
Undet. species 
Bred from leafmines in Scaevola frutescens ; parasitized 
by a eulophid, Notanisomorphomyia. 
Hippoboscidae 
*Olfersia spinifera Leach 
On young frigate birds. 


Hymenoptera 
Megachilidae 
Undet. species 
Six megachilid cells formed of Sida leaves were found 
in November 1941 by Mrs. F. I. Fleming. The bees bred 
from them by Ely, now unfortunately unavailable for iden- 
tification, were predominantly grey with black bands on the 
abdomen. 
Formicidae 
*Paratrechina bourbonica (Forel) 
*Paratrechina longicornis (Latr.) 
The “crazy ant” is the dominant ant in the inhabited part 
of the island and is a great nuisance in dwellings. 
*Tapinoma melanocephalum Fabr. 
On Sida plants. 
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*Tetramorium guineense (Fabr.) 
Taken by Langford in April 1940. 
*Tetramorium simillimum (F. Smith) 
In soil beneath heaps of old coconuts. 
Scelionidae 
*Telenomus nawai Ashmead 
Introduced from Honolulu in August 1941; the follow- 
ing month it was bred from Laphygma exempta eggs col- 
lected on the airport grounds. 
Eulophidae 
*Euplectrus platyhypenae Ashmead 
An external parasite of Laphygma larvae; introduced 
from Honolulu in September 1941. Not yet known to be 
established on Canton. 
Notanisomorphomyia prob. externa ‘Timberlake 
Bred from the leafmine of an unidentified agromyzid fly 
in Scaevola. Identified by Mr. Fullaway as probably this 
species, described in 1927 (Proc. Haw. Ent. Soc., vi., p. 
522) from the principal islands of the Hawaiian group, 
where it was bred from several lepidopterous leafminers 
and from Agromyza sp. 


Evaniidae 
*Evania appendigaster (Linn.) 
Introduced from Honolulu in August 1940, and soon 
well established in egg-cases of Periplaneta americana. 


SUMMARY 


Insects (Cont’d) 
Amphipods Odonata 
Scorpions Corrodentia 
Spiders Hemiptera-Heteroptera.. 
Mites Hemiptera-Homoptera .. 
Ticks Coleoptera 
Myriapods Lepidoptera 
Insects Diptera 
Thysanura Hymenoptera 
Collembola 
Orthoptera 
Dermaptera 
Embioptera Grand total 


Total insect species 
Total related species 





313 


Biological Studies in Hawaiian Water-Loving Insects—Part III 
Diptera or Flies—C, Tipulidae and Psychodidae 


BY FRANCIS X. WILLIAMS 
Experiment Station, H.S.P.A., Honolulu 


(Presented at the meeting of December 14, 1942) 


The Series Nematocera, or Nemocera to which the Tipulidae, 
Psychodidae, Culicidae, Chironomidae, Ceratopogonidae and some 
other Families not represented in Hawaii belong, are regarded as 
the more generalized or simpler flies, with the antennae consisting 
of more than five segments, the larvae for the most part having a 
well-defined head and the pupae being more or less active. My 
chief references to these insects have been Dr. O. A. Johannsen’s 
very fine papers on Aquatic Diptera: Memoirs 164, June 1934, 
177, June 1935, 205, June 1937, and 210, December 1937, of the 
Cornell University Agricultural Experiment Station. These Me- 
moirs are well supplied with keys, descriptions, illustrations and an 
extensive list of references. 


FAMILY TIPULIDAE (Crane-Flies) 


This is an extensive family of small to very large and slender 
long-legged flies that usually inhabit damp places. The adults may 
sometimes be observed in the late afternoon or at dusk in a dancing 
flight about the eaves of buildings, the prominent portion of some 
tree or bush, by a streamside bank or boulder, etc. Crane-flies also 
have the curious habit of swinging in unison by the fore legs from 
a suitably horizontal strand of a spider web in a sheltered place. 
They are often mistaken by the layman for very large mosquitoes ; 
unlike the latter, however, they are quite incapable of biting, al- 
though their mouth portion is frequently produced, and indeed 
occasionally to such an extent in a few genera, as to simulate the 
slender beak of a mosquito. Such long-billed tipulids may be 
observed during the day probing flowers for nectar. Certain other 
kinds of crane-flies — Chionea and the females of others — are 
practically wingless. The larvae are generally slender, cylindrical 
and dull-colored ; they usually live in damp ground, decaying wood, 
among or under moss, or they may be more or less aquatic—a few 
of these being marine. A small number feed on {eaves like cater- 
pillars. In the Hawaiian Islands Mr. O. H. Swezey discovered a 
leaf-mining tipulid (Proc. Haw. Ent. Soc., III, 1915, 87-89, 1 pl.), 
while in Samoa he brought to light an undetermined species mining 
the fronds of a fern (Hawaiian Planters’ Record, 1941, XLV, 38). 


Proc. Haw. Ent. Soc., Vol. XI, No. 3, August, 1943. 
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The crane-flies of the Hawaiian Islands are small to moderately 
small species that are usually found in forests. They are thus more 
in evidence at higher altitudes. In his check list of the Tipulidae of 
Oceania, Alexander (Bernice P. Bishop Museum, Occ. Papers, IX, 
No. 2, Pac. Ent. Surv. Publ., 1932, pp. 1-12) lists 15 species as 
occurring in the Hawaiian Islands, while in Proc. Haw. Ent. Soc., 
11, 1941, 1-12, he adds two more species. Of these 17 species, 
Trimicra pilipes (Fab.), Styringomyia didyma Grim. and Erioptera 
(Meterioptera) bicornifer Alexander are introduced species and 
have a wide range elsewhere, while Limonia (Libnotes) perkinsi 
(Grim.) occurs also in the Marquesas, Society Islands, Samoa and 
Fiji. The 13 remaining species are endemic. Additional species 
are sure to be discovered. 

I have found “The Crane-flies of New York” by C. P. Alexan- 
der, Cornell Univ. Agric. Exp. Sta., Mem. 38, 1920, a mine of 
information. Very helpful also is the work of Johannsen already 
referred to, as well as Malloch’s Prelim. Classification Dipt. Excl. 
of Pupipara, based on larval and pupal characters; Ill. State Lab. 
Nat. Hist., Bull. 12, (1916-1917), 161-410, 1918. 


SuBFAMILY LIMONIINAE 


Tribe Limoniini 


Limonia (Libnotes) perkinsi (Grimshaw). (Figures 1, 5, 13 and 
18 and text figure 1.) 
ena, P. H., Fauna Hawaiiensis, III, Diptera, pp. 6-7, pl. 1, fig. 12, 


This is a common species with spotted wings. It probably oc- 
curs in all the larger islands of the Hawaiian Archipelago and is 
found elsewhere in Polynesia. 

A few eggs were laid by a captive specimen. They were shal- 
lowly inserted in soft decaying leaf tissue and were whitish, sub- 
ovoid and with very finely granulated shells. No adults were 
secured from these eggs but the fly was often reared from last- 
instar larvae. These larvae were commonly dirty whitish and rather 
glassy in appearance. They were usually found off the ground, as 
in tree holes partly filled with mud and water, at the leaf bases of 
the pandanus or hala tree (Pandanus odoratissimus L,.), the ieie 
vine (Freycinetia arborea Gaud., Pandanaceae), the ti plant (Cor- 
dyline terminalis Kunth, Liliaceae), behind banana leaf sheaths in 
moist regions (Swezey and Fullaway), even in the damp humus 
of potted ferns, once or twice in decaying sugar cane (Saccharum 
officinarum Linn.) (O. H. Swezey, 1907), and in old tree trunks, 
such as Charpentiera (O. H. Swezey, 1922). On one occasion it 
was found breeding together with a species of Psychoda or moth 
.fly in the sap of a freshly-cut trunk of a paper bark tree (Melaleuca 





Proc. Haw. Ent. Soc., Vol. XI, No. 3 Plate VIII 


CRANE-FLIES 


Explanation of Plate VIII 


1. Limonia (Dicranomyia) perkinsi, female. Length from head to tip of 
wings 7.2 mm. 

2. Erioptera (Meterioptera) bicornifer. 

3. Limonia (Dicranomyia). grimshawi. 

4. Trimicra pilipes. 





316 


leucadendron L,inn.). Sometimes, however, the larvae dwelt more 
or less immersed at the margin of little mud-floored pockets of 
water in a stream bed. Where the habitat is between leaf bases, 
particularly those of the pandanus, much debris, even including 
such large objects as decaying guava fruit, may lodge. The larva 
then, is quite adaptable; in dry weather it may develop in humus 
or in damp decaying wood or, with sufficient rainfall, live under 
aquatic or semi-aquatic conditions so that the terminal spiracular 
disc, whence it obtains air, is brought to the surface of the water. 


Fig. 1. Extruded pupal shell of Limonia perkinsi. 


The rather slender cylindrical larva has a dark, strongly-chiti- 
nized head frame that is incomplete posteriorly; the body is pro- 
vided with segmental “creeping welts’—cross bands clothed with 
fine short hair or bristles or little tooth-like processes—the ventral 
ones protruding somewhat like pseudopods. Posteriorly beneath 
are four extrusable finger-like gills, while above, the abdomen ter- 
minates in the spiracular disc. This is a rather obscurely-lobed 
area in which are the two oblong spiracles that, leading into the 
body through the “felt chamber’”—an enlargement well provided 
with fine tracheae—extend through the length of the body as the 
two main tracheae. Exterior to each of these tubes at their posterior 
end is a tousled mass of fine tracheae that in life shows conspicu- 
ously silvery white through the body wall. The spiracular disc is 
margined with some fine bristles, and towards its caudal end is 
a pair of rod-like structures that serve as a distinguishing character 
for the species. When the larva is entirely submerged the spiracular 
disc is folded along the middle line, thus closing it book-like. The 
larva is very active when needs be, and will entirely retract its head 
if danger threatens from that quarter; it can proceed forward or 
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backward with about equal ease, clinging close to the substratum. 
It fashions for itself a rather flimsy glutinous tubelike retreat, 
fastening it to some decayed leaf or other substratum. It seems to 
feed upon decaying plant tissues, algae, diatoms, etc. Its mandibles 
are strong and toothed. In due time the full-sized L. perkinsi larva 
sheds its skin for the last time, thus turning into a slender subcyl- 
indrical pupa that is provided with a pair of wedge-shaped, closely- 
approximated “breathing. horns” situated forward on the thoracic 
dorsum and extending to the top of the head (fig. 13). Hence the 
breathing intake has been transferred to the anterior part of the 
body. The pupa can squirm and move back and forth actively and 
this is no doubt useful in following any rise and fall of the water 
and perhaps in avoiding an excess of sunlight. The pupa rests for 
some days in its flimsy tube and finally, partly extruding itself 
therefrom, discloses the adult insect. 


Limonia (Dicranomyia) grimshawi Alexander. (Figures 3, 6, 10, 
11, 12, 15 and 20.) 
Alexander, C. P., Ann. Soc. Ent. America, XII, 1919, pp. 27-28; new 
name for Limonia (D.) apicalis Grimshaw, not apicalis Wiedemann; 
Grimshaw: Fauna Hawaiiensis, Vol. 3, Pt. I, p. 7; Lanai and Hawaii. 


This is one of our most abundant species. It has been taken on 
Molokai, Lanai, Oahu and Hawaii. It certainly occurs on Maui 
and probably also on Kauai. The wings are clear, the body brown 


and the knees dark. 


Eggs were obtained from a captive specimen. They had been 
thrust part way into a soggy old leaf portion. They were ovoid, 
0.33 mm. long, marked rather obscurely with very fine polygonal 
areas and covered with a gelatinous envelope. 

The larva of this crane-fly may occasionally be found associated 
with the preceding species, but its ecology is generally different for, 
where L. perkinsi is common in tree holes and in the leaf axils of 
suitable plants, L. grimshawi seems usually to pass its immature 
stages in dripping wet banks; elsewhere, however, it develops in 
decaying banana stems, and it is this species that is found in the 
scummy fringe of algae that borders the swift waters of flumes 
on the Island of Hawaii. Once it was found breeding in the leaf 
axils of Freycinetia in the mountains behind Honolulu. A consid- 
erable colony was discovered in a dripping bank of wet earth on 
the slopes of Tantalus or Puu Ohia. Some of this wet soil when 
immersed in a dish of water revealed many grimshawi larvae all 
striving to extend their caudal extremities to the surface. Most of 
the observations were made along the tiny trickling stream in the 
canyon-like Hering Valley at an elevation of about 1,000 feet and 
just behind Honolulu. Here L. grimshawi might often be found 
in company with the smaller L. (Dicranomyia) jacobus (Alexan- 
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der) on a glistening wet rocky bank. The more-or-less immersed 
larvae would venture from tiny holes or cracks in the rock to feed 
on organic material. They moved in a rather jerky fashion, back- 
ing quickly into their retreats on being disturbed. L. grimshawi 
was also abundant under decaying leaves of Aleurites and of other 
trees that lay appressed to the wet rock. In any case, the larva 
forms a rather flimsy glutinous tube retreat. 

The larva may attain a length of 16 mm. or more. Figure 6 
shows the caudal extremity of the larva from above. Here one 
sees outlined the four finger-like gills, and the spiracular disc which 
differs in armature from that of L. perkinsi. One of the creeping 
welts is shown at W. See also figure 11. 


Several larvae were dissected to determine what they had fed 
upon. Results: a quantity of brownish material, perhaps plant 
tissue, some diatoms and stellate plant hairs were revealed. A large 
larva was observed avidly biting off and swallowing pieces of a 
soggy decayed leaf. On the other hand, a large grimshawi larva 
devoured several pupae of Limonia jacobus with which it was 
confined. 

The pupa is about 9 mm. long. Its breathing horns differ from 
those of L. perkinsi in being rounded rather than triangular or 
wedge shape. Under water these organs have a golden air-filled 
appearance with the distal margin finely beaded with silver. 


Limonia (Dicranomyia) jacobus (Alexander). (Figures 8 and 16.) 
Alexander, C. P., Ann. Ent. Soc. America, 12: 28-29, 1919. Iao Valley, 
Maui, 700 ft., January 3, 1914 (J. F. Illingworth). 


This rather small species measures from about 4 to 6.5 mm. in 
length of body. It is common in the hills behind Honolulu, where 


CRANE-FLIES 


Explanation of Plate IX 


. Limonia (Dicranomyia) perkinsi, last-stage larva, caudal end from above 
to show spiracular disc. 

. Limonia (Dicranomyia) grimshawi, last-stage larva, spiracular disc, 
tracheal tubes and the four finger-like gills. Creeping welt at W. 

. Gonomyia (Lipophleps) hawaiiensis(?), cauda, obliquely from above. 
Gunnera spring, Mt. Kaala. 

. Limonia (Dicranomyia) jacobus, spiracular disc. 

. Limonia (Dicranomyia) casei, to show the two separate plates of the 
spiracular disc. . 

. Limonia (Dicranomyia) grimshawi, large larva, fore part of head, dorsal 
view: LE, labrum-epipharynx ; MX, maxilla; MXP, maxillary pal- 
pus, the maxilla itself having been removed; A, antenna; M, men- 
tum—the outer plate is the shaded one with the large median tooth 
and is continuous as a posterior fork with the head capsule. The 
inner plate (dorsad) bears numerous teeth. MD, mandible; SD, 
salivary duct; O, oesophagus; H, hypopharynx; E, eye. 





Plate IX 
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it is often associated with Limonia (Dicranomyia) casei Alexander 
(Proc. Haw. Ent. Soc., XI: 23-24, fig. 1, 1941). The adults of 
one or both of these species have been seen in considerable numbers 
immovably fixed though lifelike—the victims of disease—to the 
underside of streamside boulders in upper Manoa Valley. The lar- 
vae occur among the fine debris and low algal growth, such as 
Phormidium on wet rocks and near waterfalls. They make tube 
retreats. In the larva of jacobus the plate on the spiracular disc 
while quite thin mesad is entire, whereas in casei it is clearly divided 
(figures 8 and 9). The pupa of jacobus has the extremity of the 
breathing horns but slightly swollen in contrast to the rather 
strongly swollen tips of the breathing horns in L. casei (figures 16 
and 17), although these organs are not without variation. There 
are, no doubt, other characters separating the two species. 

Eclosion of the adult of one or both of these species was ob- 
served along the Waihi-iki stream in upper Manoa Valley, as fol- 
lows: May 30, 1936 at 8:45 a.m. In the leaf-filtered sunlight on 
a wet boulder that was practically surrounded by water several 
pupae of more or less greenish color having extruded themselves 
from their tubes lay prone on the substratum. Already a male fly 
had issued nearby, and it protruded upwards almost free of the 
pupal shell. Its perfectly cylindrical abdomen appearing rather 
void was greatly extended, being fully twice the length of the wings, 
already developed and held upwards over the back. This lengthen- 
ing of the abdomen gives the tender developing insect clearance of 
the wet rock and debris and accommodates the long legs. In a short 
time the abdomen contracts—a matter of letting out gas—and the 
fly assumes a normal appearance. I am not certain that all such 
pupae that lie prone upon the substratum succeed in producing 
adults. 

A very common species and evidently widespread in our archi- 
pelago is the dusky-winged Limonia (Dicranomyia) stygipennis 


CRANE-FLIES 
Explanation of Plate X 


. Limonia (Dicranomyia) grimshawi, last-stage larva. 

. Limonia (Dicranomyia) grimshawi, pupa, length 9 mm. 

. Limonia (Dicranomyia) perkinsi, pupa, upper two-thirds. 

. Trimicra pilipes, pupa. Kohala, Hawaii. 

. Limonia (Dicranomyia) grimshawi, pupa, breathing trumpets, from be- 
hind. 

. Limonia (Dicranomyia) jacobus, pupa. 

. Limonia (Dicranomyia) casei, pupa, top of head to show one breathing 
trumpet. 

. Limonia (Dicranomyia) perkinsi, egg. 

. Erioptera (Meterioptera) bicornifer, egg. Length 0.40 mm. 

. Limonia (Dicranomyia) grimshawi, egg. Length 0.33 mm. 

. Trimicra pilipes, eggs. Length 0.55 mm. 
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(Alexander) (Ann. Ent. Soc. America, XII, 1919; Dicranomyia 
brunnea Grimshaw, not Doane). Numbers of these insects are 
often disturbed from dark earthy nooks or from the underslope of 
boulders along forest streams. Very little was learned of its life- 
history. The egg is ovoid in shape. 


Tribe Eriopterini 


Gonomyia (Lipophleps) hawaiiensis Alexander. (Figure 7.) 


Gonomyia (Liponeura) hawaiiensis Alexander, C. P., Ann. Ent. Soc. 
America, XII, p. 30. Oahu. 


This small species inhabits the mountains of Oahu. The sides 
of the thorax are white with two wide brown stripes. What appears 
to be the larva of this insect was taken in January 1939 in mud 
and minute plant growth of a spring high up on Mt. Kaala. The 
larva in one case measured 8 mm. long. It was dull wood-brown 
in color and was in great measure covered with fine erect pile giv- 
ing it a velvety appearance. This pile was more patchy on the 
thorax, and there were some fine erect hairs before the caudal 
extremity. The small head was retractile, the thoracic segments 
rather conspicuously arched, while the abdomen, lacking any creep- 
ing welts, was swollen bulblike before the caudal end that bears 
the 5-lobed spiracular disc so well marked by blackish strips. Short 
digit-like gills are present caudally beneath. None of the three 
larvae secured was reared. 


Trimicra pilipes (Fabricius). (Figures 4, 14 and 21 and text 


figure 2.) 

Tipula pilipes Fabricius, J. C., Mantissa Insectorum, 1787. 

Trimicra lateralis Grimshaw, P. H., Diptera, Fauna Hawaiiensis, III, 
pt. I, pp. 9-10: Hawaii, Olaa, 1,500 ft., 1892. 


This rather hairy-legged crane-fly, an immigrant in the Hawai- 
ian Islands, occurs in both hemispheres. We have taken it on the 
Islands of Oahu and Hawaii. 

Eggs laid by a captive specimen measured about 0.55 mm. long ; 
they were creamy white and covered with fine granulations giving 
them a delicate prickly appearance. The figure (21) shows that 
they are relatively elongate. In lowland marshes on Oahu the 
writer found this insect breeding in the mud. A specimen was 
reared from egg to adult in 21 days. In Kohala on the Island of 
Hawaii a few adults and empty pupal shells were found at the 
margin of a taro pond. The spiracular disc of the larva is strongly 
hairy lobed ; the lobes may be brought together to form an air cup. 
The pupa including the rather forward-pointing breathing horns 
may attain a length of about 10 mm. It is armed with a sort of 
thorny collar on the shoulders. 





Fig. 2. Trimicra pilipes infested with acari. 


1 


Erioptera (Erioptera) bicornifer Alexander, C. P., Ann. Ent. Soc. Amer- 
ica, XIV, 1921, p. 116. 


This small species, which occurs also in Eastern Asia, was bred 
from mud in the lowlands near Honolulu, in April 1931. The egg 
is much like that of Trimicra pilipes but is smaller. The pupa has 
slender forward-curved breathing horns. 

No doubt other species of Hawaiian Tipulidae have subaquatic 
habits. No marine species have been found here, although repre- 
sentatives of these occur on the seashore of widely separated coun- 
tries. For example, Dicranomyia signipennis Coquillet breeds in 
great numbers “. . . in the bright green Enteromorpha sp. coating 
rocks in sheets and patches a foot or two below high-water mark”’ 
on the coast of British Columbia. (Saunders, Some Marine Insects 
of the Pacific Coast of Canada. Ann. Ent. Soc. America, XXI, 
1928, 521-545: 9 figures). Tokunaga has studied Limonia (Di- 


Erioptera (Meterioptera) bicornifer Alexander. (Figures 2 and 
9.) 
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cranomyia) trifilamentosa Alexander, of the Pacific coast of Japan 
(Philippine Jour. Sci., 50, 1933: 327-344, 2 figs. and 3 pls.). And 
Alexander states (p. 5, Check List of the Tipulidae of Oceania) : 
“It is now believed that all or virtually all of the species of Jdioglo- 
china will be found to be marine in larval habitat.” This would 
bring marine species well out in the Pacific—New Hebrides, New 
Caledonia and Samoa. 

Our Hawaiian Tipulidae have numerous enemies, though I 
found no parasites. The adults are often caught in spider webs. 
Crabronid wasps sometimes store their cells with them ; dragonflies 
catch them, and they often succumb to disease. A species of Phi- 
lonthus beetle of the Family Staphylinidae hunts diligently about 
wet rocks and the banks of streams behind Honolulu where it has 
been observed devouring the larvae of Limonia sp. Saldula bugs 
probe the algae-covered boulders with their deadly beaks, and 
tipulids number among their victims. The small water-running bug 
Microvelia vagans (White) hunting in gangs for hatching chirono- 
mid flies may also attack emerging crane-fly pupae or adults. Such 
damselflies as Megalagrion hawaitense (McLachan) and M. ocean- 
icum (McLachan), the nymphs of which are frequently found on 
wet streamside rocks and banks, may feed extensively on Limonia 
larvae. So also the carnivorous larvae of anthomyid and dolicho- 
podid flies may prey upon the early stages of our Tipulidae. Mites 
(acari) sometimes attach themselves to the adults (text figure 2). 
In Europe and the mainland of America tachinid flies have been 
bred from Tipulidae (Alexander: The Crane-Flies of New York, 
Part II, pp. 730-733, 1920). C. Pierre in Faune de France, 8, 
Dipteres: Tipulidae, 1924, pp. 13-14, mentions both Diptera and 
Hymenoptera as parasitic on craneflies, and figures the larva of 
a hymenopterous (?) parasite issuing from the abdomen of an 
adult tipulid. 


FAMILY PSYCHODIDAE 
(Moth-Flies, Owl-Midges) 


These are tiny moth-like flies with body, wings and legs clothed 
with coarse hair or with both coarse hair and scales. The wings 
are usually held roof-like over the body, or they may extend hori- 
zontally, or more rarely somewhat back and upwards. They are 
usually found in damp situations, their larvae being aquatic, semi- 
aquatic or living in filth and other decayed organic matter. 


Species of the genus Phlebotomus— which is not found in 
Hawaii—are blood suckers and vectors of certain serious diseases. 
Some of the moth-flies of the large genus Psychoda may cause 
considerable annoyance by breeding about households in great num- 
bers, their larvae occurring in cesspools, in sinks and in wash 
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basins, despite soap and hot water. In this connection the reader 
is referred to “Observations on Sewage-Flies : Their Seasonal Inci- 
dence and Abundance.” Lloyd, L., Proc. Inst. Sewage Purif., 
1937, pt. I, 16 pp.; charts and references. (Refers to Psychoda 
alternata.) Another paper is “The Pacific Drain Fly in Homes.” 
Mallis, A., and Pence, R. J., Jour. Econ. Ent., 34, 1941, pp. 586- 
587, 2 figures; references. (Refers to Psychoda pacifica Kincaid. ) 
Occasionally as with other small Diptera they spoil a fresh paint 
job in being attracted to the turpentine and settling on and adhering 
to the surface in large numbers. 


Fig. 3. Trichomyia sp., wing divested of hair. Mt. Olympus, Oahu. 


Interesting species of the American mainland Ulomyia and 
Maruina pass their adaptively-flattened and adhering larval and 
pupal stages in the splash or wash of cascades. 

The larva of Trichomyia lives in decaying wood (Keilin, D., 
Sur la biologie d’un Psychodide a larve xylophage. C. R. Soc. Biol. 
Paris, 76, 1914, pp. 434-437). In 1936 the writer discovered a 
species of this genus in the mountains behind Honolulu but he did 
not observe its early stages. The wing venation and male terminalia 
of this insect are shown in text figures 3 and 4. 


Fig. 4. Trichomyia sp., male terminalia, from side. Mt. Olympus, Oahu. 


At least six species of Psychodidae have been taken in the 
Hawaiian Islands. It is not certain that any of these is endemic. 
The relatively large Telmatoscopus albipunctatus (Williston) is a 
recent arrival here and is well known elsewhere. Psychoda alter- 
nata Say is found in many parts of the world. Shortly before his 
death, Mr. A. Tonnoir, world authority on these insects, examined 
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collections of Psychodidae from Hawaii and discovered a new spe- 
cies among them, to which he gave the manuscript name of Psy- 
choda pseudalternata, it greatly resembling Psychoda alternata, less 
common here. Grimshaw in Fauna Hawaiiensis, III, p. 6, pl. I, 
fig. 11, describes Psychoda inornata from Kona, Hawaii. An un- 
identified species, likewise with inornate wings, occurs in. Honolulu. 
Trichomyia sp., already mentioned, was found on the Mt. Olympus 
trail behind Honolulu, 

After examining the terminalia of several of our Psychoda 
species, the writer decided to forego any taxonomic studies in this 
group, particularly in view of the synonymy existing among some 
of the species. 

A good monograph of the genus Psychoda has been written by 
Dr. F. Del Rosario (The American Species of Psychoda [Diptera: 
Psychodidae] ) in the Philippine Journal of Science, LIX, 1936, 
pp. 85-148, 1 text figure and 4 plates. 


Telmatoscopus albipunctatus (Williston)*. (Plates XI and XII.) 
Psychoda albipunctata Williston, S$. W., Entomological News, IV, p. 
113, 1893. Type ¢, Havana, Cuba. 


This little moth-fly seems dressed against the cold, for it has a 
thickish furry appearance even to the stout legs and hoary recurved 
antennae. Larger than its few relatives here and with more distinct 
markings, it is further distinguished from them by holding its wings 


in a horizontal or flat position (Fig. 24) instead of roof-like over 
the back as in figure 37. 

Though a widely distributed tropical insect it is quite a new 
arrival in the Hawaiian Islands, the first record of its capture being 
by Mr. O. H. Swezey in Honolulu on May 14, 1929. Shortly there- 
after it was recorded by others from Honolulu, and it now seems 
well distributed on Oahu, but has not yet been reported from the 
other islands. It breeds in sinks, drains, etc., in dark locations, 
and so may be found in lavatories ; it is common in the lower Tan- 
talus’ forest behind Honolulu, where it passes its early stages in 
very wet mud, or water in tree holes, in rain barrels, as well as in 


* Determined by Dr. G. A. K. Marshall. 


Explanation of Plate XI 


. Full-grown larva, dorsal view. Length 11 mm. 

. Hatched egg showing finely ribbed pattern and characteristic emergence 
slit. 

. Adult fly, female in characteristic posture. Length of body about 3.25 mm. 

. Wing and haltere or reduced wing. 

. Batch of eggs. One egg is about 0.45 mm. long. 

. Pupa. 

. Posterior end of body of large larva; end view to show the suspensory 
hair fan which, resting upon the surface of the water, exposes the 
pair of spiracles to the air. 
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Telmatoscopus albipunctatus 
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shallow detached little pools that are partly filled with dead leaves 
and other debris. From this mountain locality at an elevation of 
about 1,000 ft. in the narrow little Hering Valley, a branch of the 
Makiki,-nearly all my field notes and material were secured. The 
steep valley slopes, with their great kukui trees (Aleurites moluc- 
cana Willd.) with their spreading branches and large leaves com- 
bine to give the place the somber atmosphere that Telmatoscopus 
likes. Here, above the water line in a tree hollow we may some- 
times find the dusky little fly resting or, if it has but issued from 
the pupa, perched high on its legs on the water or wet mud itself. 

It is very easy to rear in the laboratory; a dish shallowly filled 
with water, a little mud and some old leaves, or the rind of a kukui 
tree fruit, with an occasional dead insect—the organic matter 
changed or added to from time to time — will suit its breeding 
requirements. 


It is not a strong flier, but walks about in a brisk jerky manner 
and, when placed with moist decaying leaves, may apply the mouth 
down to the surface, as if feeding. When a female was placed in a 
shallow glass dish with a little water, upon which floated a wet old 
leaf, she busied herself with her maternal duties. She made short 
jerky walks, shivered or wagged the body, wings sometimes aflutter, 
and then, with the thorn-like ovipositor brought somewhat forward 
beneath her like a sting, she deposited eggs here and there for some 
minutes, gluing them for their length on the leaf. The insect is 
prolific, 167 large eggs having been dissected out of a single female. 
These eggs are at first whitish, about a half millimeter in length 
and may be slightly curved and are a little thicker at one end (Fig. 
26). Later on, the shell toughens, assumes a brownish tinge, the 
fine longitudinal ridges show more distinctly and the whole egg 
seems thicker, the dark eyes and the mouth area become visible 
through the shell, and then the body, and in two days—more or 
less—the larva breaks through the shell at the somewhat thicker 
end. The egg-shell is ruptured in a characteristic manner (Fig. 
23), i.e., down from the apex of the broader end and curving to 
one side before the middle length; the part in the curve rolling up. 
Perhaps the emerging larva is provided with an egg breaker, such 
as occurs in Phlebotomus, a genus of Psychodidae with blood- 
sucking habits but not found in the Hawaiian Islands. Patton and 
Evans (Insects, Ticks, Mites and Venomous Animals of Medical 
and Veterinary Importance, Part 1, p. 215, 1929) figure the egg 
and hatching larva of Phlebotomus chinensis ; the egg is sculptured 
rather like that of Telmatoscopus albipunctatus, and is.cut open in 
much the same form of curve. 

The larva sheds its skin four times—including the final moult 
to form the pupa; in these successive stages the head and the chiti- 
nized plates increase in size, become darker, the hairs longer and 
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recurved, while through the second and third moults is acquired 
a rather thick covering of short to very short spine-like hairs, that, 
in the last larval stage, may give it a generally dusky appearance. 
On each side of and just below the second dorsal plate of the pro- 
thorax, in second stage larvae, and perhaps also in the first stage, 
there is a small convex button of chitin, slightly modified in the 
center, that represents the plate bearing the stigma or breathing 
pore; in third-stage larvae this area resembles a truncated cone 
with the central stigma now rather well indicated and apparently 
connected with a tracheal tube; in the fourth or last stage larvae 
it takes the form of a conspicuous, dark finger-like process that 
seems clearly functional. 

The Telmatoscopus larva (Fig. 22) can hardly be said to swim, 
although it may lash about slowly and, being heavier than water— 
at least in its later stages—is not a habitant of open and deep 
debris-free water. It must have access to the surface else it will 
drown, although experiments showed that some of the larvae with- 
stood an immersion in a smooth-sided glass of water of 24 hours. 
In nature, however, it is able to scale almost any surface, climbing 
with caterpillar-like movements, greatly aided by the stiff curved 
hairs. It may crawl well out of water. Locomotion is effected 
largely by downwards and rearwards movements (extended 
through the thorax) of the head, the underside of which is more or 
less in contact with a surface. If in shallow water, the travelling 
larva is in part suspended from the surface by means of the tail 
fan or “floating cup.” Thus it is usual to see Telmatoscopus larvae 
hanging down by the tail fan in shallow water, the head scraping 
at debris on the bottom. Many larvae thus feeding close together 
give the surface of the water a rather pitted appearance, by reason 
of the little depressions or funnels formed by the pull of the tail 
fans, in the center of which the two breathing pores are situated 
(Fig. 28). Telmatoscopus may thrive also in muck, and large 
decayed leaves particularly, that rest just beneath the surface en- 
able the larvae simultaneously to feed beneath and breathe at the 
surface. When disturbed they sink, or hurry down the sloping 
surface, caterpillar-like, or disappear around the other side of the 
leaf. Their movements are, of course, far slower than those of 
mosquito larvae, with which they are often associated. When they 
are entirely submerged the fan may remain fully expanded, or else 
closed to retain an air bubble, for the radiating hairs are attached 
to chitinized bases situated in a membranous area in connection 
with muscles. 

They feed upon organic matter; old kukui leaves that so fre- 
quently fall into their poolets are readily attacked, the larva pene- 
trating between the layers, somewhat as a leafminer would, or they 
get between two appressed leaves. More than once I have found 
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large larvae eating out portions of the common millipede (Ortho- 
morpha gracilis Koch) that had fallen into the water and perished. 
Under crowded conditions in the laboratory Telmatoscopus has 
been known to devour a fresh pupa of its own kind, holding it in 
the crook of its curved body and applying its jaws to the tender 
tissues. 

Small larvae have paler chitinous plates and short hairs. The 
mature larva has a dark, well marked head, a whitish blotch chiefly 
behind the eyes, strong several-toothed, rather down-curved man- 
dibles bearing some peculiar hairs, very short antennae, and the 
hairs long, stiff and curved. The mouth parts are by no means 
simple; they are shown in pl. V, figs. 29, 32, 33 and 34, and are 
adapted for tearing or scraping. The alimentary canal terminates 
at the base of the fan-bearing tube and is closed by three flaps. 
Particularly conspicuous in large larvae is a white area visible 
through the skin beneath behind the middle length of the body and 
representing a portion of one or more of the four Malpighian 
tubules (a sort of urinary system). This white part of the tubules 
is shorter, thicker, rather wavy and nodular and well packed with 
a whitish substance, some of which, upon pressure, can be made 
to pass down through the semitransparent ducts and into the ali- 
mentary canal. In moulting, the larva comes out of its old skin 
somewhat as a larger creature might burst out of a tight-fitting 
sack. The old head-skeleton or skull splits longitudinally above 
and below, the splitting on the upper side not being straight along 
the middle line but somewhat oblique and irregular ; the first 3 (in 
the youngest larval stage, the first 2, as observed in one specimen) 
dorsal plates split apart along the middle line, and the new-skinned 
individual works its way out of this comparatively short gape. 


Explanation of Plate XII 


29. Head of adult fly, female, front view showing mouth parts and some 
internal structure. A, base of antenna denuded of hair; E, eye; MX, 
maxilla; MXP, maxillary palpus ; LE, labrum-epipharynx ; LI, para- 
glossa of labium. 

. Terminalia of male. 

. Ovipositor, with blades spread apart. Ventral view. 

. Fore part of head of large larva, from beneath, to show mouth parts: 
LBT, hair brush of labrum; MD, mandible; LB, labrum; MXP, 
maxillary palpus ; G, galea of maxillary palpus ; LA, lacinia of maxil- 
lary palpus; SGD, opening of salivary glands; LIG, submentum of 
labium; X, a hinged and dentate sclerite; A, antenna; H, hypo- 
pharynx, 

. Large larva; labium (in part) and hypopharynx: LIG, ligula; H, hypo- 
pharynx; TC, “trophicostae” ; SGD, opening of salivary glands. The 
ligula is ventrad and, in its natural position, near the submentum. 

. Large larva; maxilla and mandible: LA, lacinia; G, galea; MXP, maxil- 
me palpus ; BM, base of mandible; MD, mandible showing peculiar 

airs. 
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Examination of a first-stage moult skin showed plate 3 entire and 
without a median line of weakness nor posterior notch, as is char- 
acteristic to the contrary, of plates 1 and 2 in this stage and in all 
3 plates in subsequent stages. The fourth-stage moult discloses the 
pupa. Although thicker than the full-fed larva, the pupa is only 
about one-half its length, the larva being about 11 and the pupa 
5 millimeters long. 

The act of pupating was witnessed once in full: On October 
21, 1932, at about 2:30 p.m. a large larva was observed floating 
in a dish of water, its tail fan at the surface; the rest of the body 
submerged. It had for the most part lost its activity, and was alto- 
gether somewhat shortened, though a little distended at the fore 
part of the thorax. Plates 4-7 were approximated, while the re- 
maining 19 were pretty well separated, one from the other. The 
head and thorax were still capable of sluggish movement, and for 
some minutes a slight twitching of the tail indicated that the form- 
ing pupa was not yet wholly detached from the larval skin. It was 
observed that the prothoracic spiracles were air silvered. At 3:15 
p.m. the larva was still capable of a little motion. At 3:45 p.m. 
plates 3, 2 and 1 successively, and then the head, split longitudinally, 
as the fore part of the pupa by segmental movements of the abdo- 
men commenced to work out of the larval skin. In the meanwhile, 
the two pupal respiratory trumpets held against the sides by the 
tight-fitting larval skin, were, by the slipping back of the latter, 
suddenly released so that they flipped up into an earlike position. 
Thus, breathing has been transferred from the tail end of the body 
in the larva, to a region in the prothorax at the fore end, in the 
pupa (Fig. 27). The pupa is still soft and delicate, rather long in 
the body and, except for the eye spot, spines, breathing tubes and 
some hairs, quite pale. A silvery air tract leading from each respi- 
ratory trumpet into the body is visible. Eventually, the pupa hard- 
ens and becomes a dusky brownish. It rests in the water in a 
vertical or nearly vertical position, the respiratory trumpets just 
breaking the surface film. Capable of some activity, it moves with 
a slow and ponderous dignity, by a gentle sculling or squirming of 
the abdomen. Eight pupae placed in 214 inches of water in a vial 
were pushed and tapped so that five of them sank stiffly to the 
bottom, the remaining three being too buoyant to descend from the 
surface. The five pupae ascended as follows: 


Submerged at 1:09 p.m. 


No. 1. 1:10 p.m. rose: vertically to surface by a dorso-ventral 
sculling movement of the abdomen. 

No. 2. 1:15 p.m. pushed itself off the bottom and with gentle 
abdominal undulations rose to the surface. 


‘ 
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No. 3. 1:15 p.m. started as in No. 2, with a vigorous push of 
the tail and gained the surface. 

No. 4. 1:17 p.m. lay prone on bottom of vial; after a few inef- 
fectual sculls it stood on its tail, and at 1:25 p.m. sculled 
rather slowly to top. 

No. 5. 1:20 p.m. prone on bottom—travelled and rested there ; 
at 1:36 p.m. struggled again and at 1:46 standing on its 
tail, and at about 1:50 p.m. sculled slowly up to the 
surface. 


These five pupae rested obliquely, or vertically at the surface, 
the respiratory trumpets showing a narrow oblong of silvery air 
and just piercing the surface film of water. 


When the pupa is ready to disclose the adult moth-fly, the seg- 
ments of the abdomen become distended so that considerable pale 
membrane appears between the dark plates. The two longitudinal 
tracheae are also seen in these pale areas and the wings show golden 
through their imprisoning sheath. One such pupa I carefully moved 
so that it lay with its back to the surface. For a while it was very 
quiet, but soon there was a little squirming of the abdomen, the 
thorax split apart in the middle line as far as the transverse ridge 
at the breathing trumpets, and the fly crawled out through this 
yielding cleft. Its body, legs and antennae were already fully 
formed but the wings were short, dark and wettish-looking and 
each somewhat arched down over the body; very soon, however, 
these stubby organs were elevated, they swelled and straightened 
out close together in a vertical plane over the back where they 
attained their full length; then, in a few seconds, the wings were 
brought down to the normal, horizontal resting position. The whole 
emergence process occupied perhaps a couple of minutes and the 
insect was ready to fly in at least as many minutes more. 


Laboratory-reared Telmatoscopus showed the duration of the 
stages as follows: 


Sept. 30. 7:50 a.m. Several freshly issued flies placed in dish 
with wet decaying Aleurites leaves. 

Oct. 1. 9:05 a.m. Some eggs laid. 

Oct. 2. 9:05 a.m. Several eggs hatched. 

Oct. 3. p.m. A number of eggs have hatched. 

Oct. 14. Before 2:30 p.m. 2 larvae pupated. 

Oct. 15. 7:00 a.m. 1 larva pupated.. 

Oct. 16-17. 2 larvae pupated. 

Oct. 17. Afternoon. 1 adult fly issued. 

Oct. 18. Early a.m.? 2 adult flies issued. 

Oct. 19. a.m. 1 adult fly issued. 
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Hence, 17 days was the minimum time of development; but as 
this particular fly was undersized (as were most of the others), 
better living conditions would probably have insured larger individ- 
uals and a more rapid development. A number of flies were reared 
from eggs laid by the flies of Sept. 30-Oct. 1, and the last of 
these issued on December 5, a period, from egg to adult, of approx- 
imately 66 days. On December 10 an old sick larva still lingered 
from this brood. 

The larval and pupal stages of this insect are also figured by 
Johannsen. In Egypt, H. C. Efflatoun has studied this species 
under the name of Telmatoscopus meridionalis Eaton (Soc. Ent. 
Egypte. Bull. 1920: 22-34, 1914). 


Psychoda alternata Say. (Text figure 5). 
Say, T., Long’s Expedition St. Peter’s River, App. (1824) 358. 


This widely distributed insect was first reported here by Grim- 
shaw in 1892 from Kona, Island of Hawaii. It has until recently 
been regarded as our common pale brown species with some dark 
spots along the wing margin, but which, however, Tonnoir consid- 
ered another species. Ps. alternata is definitely known from Hono- 


Fig. 5. Psychoda alternata, portion of male terminalia, divested of hair. 
Molokai, From a specimen determined by A. Tonnoir. 


lulu and from the Island of Molokai and is probably well distrib- 
uted over the Archipelago. It is abundant on the mainland of the 
United States and occurs in Europe. It is often a domiciliary spe- 


MOTH-FLIES 
Explanation of Plate XIII 


. Psychoda sp., wing of a domiciliary species. 

. Psychoda sp., wing divested of hair to show venation. 

. Psychoda sp. 1. Honolulu. 

. Psychoda sp., pupa, total length 3.75 mm. (abdomen distended): 

. Psychoda alternata or pseudalternata, larva near pupation. One breath- 
ing horn of the pupa shows through the larval skin as an oblique rod 

forward on the side of the thorax. 

. Psychoda sp. 1, eggs. Length 0.22 mm. 

. Psychoda sp. 1, pupa. Length 1.90 mm. 

. Psychoda sp. 1, larva. Last stage. Length 3.7 mm. 
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cies, breeding in sewage, etc. The larva and pupa are described by 
Johannsen (Cornell Univ. Agric. Exp. Sta., Mem. 164, 1934). 

The characters which separate this species from the next appear 
quite slight. 


Psychoda pseudalternata Tonnoir (unpublished). (Figures 35, 
36 and 39 and text figure 6.) 


Fig. 6. Psychoda pseudalternata (Tonnoir MSS), terminalia, divested of hair. 


This may also be a domiciliary species. At large, it has been 
found breeding in algal scum. Figure 39 illustrates a larva near 
pupation, one of the pair of breathing tubes of the forming pupa 
being visible anteriorly on the dorsum of the thorax. 


Psychoda sp. 1. (Figures 37, 40, 41, 42 and text figure 7.) 


This is a common and adaptable species that lives in the 
city, the field or the forest. The larva has several anterior and 
posterior dorsal plates. The pupa has the breathing horns consid- 
erably shorter than in the two foregoing species. The slaty gray 
adult is rather dark when fresh, but dried specimens soon fade. It 
is a brisk little fly that walks about in a jerky manner, antennae 
held upwards. Breeding in a variety of situations, this common 
species occurs indoors about wash-bowl drains, or outdoors often 
far from the haunts of man. In 1939-1940 it was found breeding 
conveniently in the marginal and submarginal scum of green algae 
in an iron drum tank that was filled nearly to the brim with gently 
circulating water. This was one of several such tanks in the grounds 
of the Experiment Station, H.S.P.A., that were used in experi- 
ments in sugar cane growth. Sharing this water with Psychoda 
were numerous copepod crustacea, the ephydrid fly Scatella bryani 
and the green midge, Tanytarsus. In our garden far up Manoa 
Valley we thinned out rows of hardy, quick-growing paper-bark 
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trees (Melaleuca leucadendron). From the cut stump of one of 
these trees oozed a quantity of sap upon which soon developed 
what seemed to be a felt-like green-brown alga in which were found 
early stages of the spotted-wing crane-fly (Limonia perkinsi) as 
well as of this Psychoda. Some of the latter were reared. 
During March 1937, more data were secured on this fly on the 
lower slopes of Palikea, Waianae Mts., Oahu. Here a slightly 


poy. 
> 


Fig. 7. Psychoda sp. 1, wing and aedeagus (from side), divested of hair. 


overflowing water tank had produced a fine glistening sheet of 
green algal scum in which flourished the early stages of both the 
ephydrid fly, Scatella hawatiensis Grimshaw and Psychoda sp. 1. 
Both species were reared. In the low forests of the Mt. Olympus 
ridge behind Honolulu, this Psychoda breeds at the leaf bases as 
well as in the decaying fruits of the climbing screw pine or ieie vine 
(Freycinetia arborea). This moth-fly lays a delicate and smooth 
whitish egg 0.22 mm. long. The mature larva has about 3 chitinized 
plates on the anterior dorsal portion and about 7 on the posterior 
end. The pupa has short, slightly curved breathing horns that are 
slightly swollen near their dusky base. 


Psychoda sp. 2. (Text figure 8.) 


This plain pale species differs from Psychoda sp. 1 in its 
somewhat broader wing and in the form of the aedeagus, as well 
as in the larva and pupa. Preserved material shows the larva to be 
rather broad and depressed. The dorsal plates are present from 
one end of the body to the other. The anal tube is well developed. 
The stocky pupa has the breathing horns relatively more elongate 
and slender than in sp. 1 and with a dark area near their middle 
length. Larvae were up to about 2.5 mm. long and the pupae 
slightly less. In the Experiment Station, H.S.P.A., collection are 
specimens of this unidentified species labelled as follows: Hono- 
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lulu, 1907, ex aquatic algae; Palolo Valley, Honolulu, ex banana 
(O. H. Swezey); Makiki Valley, Honolulu, July 16, ex rotten 
coffee (O. H. Swezey), and Honolulu, July 15, 1935, reared ex 
decayed Passiflora fruit (O. H. Swezey). 


Fig. 8. Psychoda sp. 2, unspotted gray species reared from decaying fruit of 
Passiflora, wing and terminalia divested of hair; at B, portion of head of 
pupa to show breathing horns. 


This species may well be Grimshaw’s Psychoda inornata, al- 
though his description (Fauna Hawaiiensis, Diptera, p. 6, pl. 1, fig. 
11, 1901: Kona, Hawaii, 1892) is far too brief for any degree of 
assurance. The present insect seems to be an old established species 
whereas the preceding and duskier species appears to have more 
recently come to notice. 

Mrs. O. H. Swezey (Proc. Haw. Ent. Soc., I, 116-118, 1907) 
gives an account of what is apparently this Psychoda sp. 2. It was 
found breeding in a jar in which caterpillars had been reared and 
in cow manure. The adults proved a great annoyance, swarming 
at light as well as getting into food. 


(To be continued) 
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The Genus Pholidoforus Wollaston 
(Coleoptera: Curculionidae) 


BY ELWOOD C. ZIMMERMAN 
Entomologist, Bernice P, Bishop Museum 


(Presented at the meeting of September 14, 1942) 


The cossonine genus Pholidoforus was erected by Wollaston in 
his paper “On the Cossonidae of Japan” (Trans. Ent. Soc. London, 
p. 18, 1873). The genotype is his Pholidoforus squamosus. The 
genus has remained monotypic to this date, but there are now two 
new species before me, one from Samoa, the other from Hawaii 
which are described below. 


The most conspicuous character that is displayed by the mem- 
bers of the genus is the abundance of squamiform setae. Wollaston 
(p. 19) commented as follows: “In its densely scaly surface the 
present insect affords a curious exception to what is usual amongst 
the Cossonidae; for although it is true that Tetratemnus, Penta- 
coptus, Coprodema and Exodema are likewise remarkable for the 
few mud-like scales with which they would seem to be more or less 
partially incrusted ; in Pholidoforus the body is regularly and some- 
what closely set with short, thick, fulvo-cinereous scaliform setae,— 
a portion of which are slightly erected, and the others altogether 
decumbent. Yet the structure of its abdomen, tibiae, eyes, rostrum, 
and 7-jointed funiculus show it to be an unmistakable member of 
this subfamily. In other respects it may be known by its narrowish 
and fusiform outline (it being parallel in the middle, but acute both 
before and behind), by its rather long and slender antennae being 
inserted just before the middle of its appreciably curved rostrum, 
by its eyes being small and rounded but very prominent, by its funi- 
culus having the second joint scarcely at all longer than the third, 
and by its feet being a good deal developed and lengthened,—their 
third articulation being rather broad (for the Cossonidae) and 
bilobed.” The genus is further characterized on p. 465 and p. 546 
of the same volume in his paper “On the Genera of the Cossonidae”. 

The discovery of the two new species requires little modification 
in Wollaston’s original characterization of the genus. However, I 
will give an expanded redescription to include certain characters 
not mentioned by Wollaston, but which are essential for contem- 
porary comparative studies. 


Body subcylindrical, derm dull above, coarsely sculptured, conspicuously 
setose over-all. Head subconical, almost as long as broad; postocular con- 
striction at most feebly impressed dorsally and laterally, situated well 
behind the eyes; eyes lateral, coarsely faceted, prominent, strongly pro- 
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tuberant, widely separated above and below, separated from the prothorax 
for a distance slightly greater than, or slightly less than the length of an 
eye; interocular area only slightly narrower than the base of the rostrum. 
Rostrum slightly longer than the head, slightly more than one-half as long as 
the pronotum, distinctly arcuate longitudinally, subparallel-sided from the 
base to the antennal insertions, thence distinctly expanded, thence slightly 
narrowed to the apex; antennae inserted at about the middle, at about the 
length of an eye in front of the eyes; scrobes passing downward slightly 
below the eyes, the scapes, when at rest in the scrobes, not touching the 
eyes. Antennae with the scapes reaching to or almost to the anterior edge 
of the prothorax, slightly longer than the remainder of the antennae; 
funicle 7-segmented, the first segment longer and stouter than the second 
which is about as long or somewhat longer than the third, the following 
segments progressively more transverse; club ovate, the first segment 
pilose. Prothorax subpyriform, about as broad as long or somewhat longer 
than broad; with a strong and conspicuous subapical constriction; base sub- 
truncate. Scutellum visible, distinct. Elytra subparallel-sided, the humeri 
well developed, broader than any part of the pronotum; coarsely ten-striate, 
the tenth stria complete or incomplete, intervals and striae punctate. Wings 
fully developed for flight. Legs with the femora moderately clavate, not 
toothed, reaching to the apex of the second ventrite; tibiae normal, slightly 
expanded distad, strorigly uncinate, mucrones small but usually conspicuous ; 
tarsi with the second segment somewhat shorter and distinctly narrower than 
the third which is broad, cordate and conspicuously bilobed, the fourth seg- 
ment extending beyond the third for a distance greater than the length of 
the second and third segments combined ; claws long, strong, divergent. Ster- 
num with the distance between the fore margins of the fore coxae and the 
anterior margin of the prosternum more than twice as great as the corre- 
sponding distance behind the coxae; fore coxae well separated, the distance 
between them somewhat greater than one-half the breadth of a coxa; inter- 
coxal process of the mesosternum broad and flat, on the same plane and 
continuous with the metasternum, about as broad as a metacoxa, about twice 
as broad as the intercoxal area of the prosternum; metasternum between the 
mid and hind coxae about as long as the length of the first two ventrites 
behind a coxa; metacoxae more widely separated than the mesocoxae, about 
as widely separated as the transverse chord of a metacoxa; metepisterna very 
narrow, especially cephalad. Venter with the intercoxal process of the first 
ventrite arcuate or subtruncate; the first two ventrites fused; first ventrite 
as long as two plus three or about as long as two plus three plus four along 
the median line; ventrite two longer than three plus four which are subequal 
in length and together are about as long as five. 


The members of this genus remind me of small, setose, 
Oxydema-like weevils. They will run to or to the vicinity of Oxry- 
dema in my keys to the genera of Cossoninae of Hawaii (1940), 
Samoa (1941) and Guam (1942), but they may be readily dis- 
tinguished because of their setose bodies alone. 


Pholidoforus squamosus Wollaston, Trans. Ent. Soc. London, p. 
19, 1873. 
Japan. The type series was beaten from 
Nagasaki in the island of Kushiu” (Kyiishii), by Lewis. 
A single female specimen from the type series is in a section of 
the Wollaston collection which was purchased by Dr. E. C. Van 


“ce 


old hedges’ near 
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Dyke and is now in the California Academy of Sciences at San 
Francisco. This specimen was examined by me in January, 1942. 


This species closely resembles P. advena, new species, but the 
rostrum and prothorax are narrower, and there is much difference 
in the elytral striae and intervals. On P. squamosus the intervals 
are narrower in relation to the striae and the setae are not borne 
from conspicuous punctures as they are on P. advena, and the top 
of the intervals appear hardly wider than the scales they bear. 
The lower surface of P. squamosus is shiny and not at all coarsely 
reticulate as on P. advena. Furthermore, the antennal scape is much 
more slender on P. squamosus than on P. advena, and my notebook 
sketches indicate that it may be even more slender than the scape 
of P. setolineatus which is illustrated here. 


Pholidoforus advena, new species (fig. 1, a, b, d, e, g). 


Male: derm piceous, dull, coarsely sculptured, coarsely reticulate 
. throughout; setae muddy white or pale yellowish white, giving the insect 
an over-all somewhat “muddy” appearance; dorsum with a rather incon- 
spicuous mud-colored incrustation. 


Head not quite as long along a line drawn horizontally through the 
middle of the eye to the prothorax as its basal breadth (1.7: 2.0) ; postocular 
constriction evident beneath, feeble, but traceable on the sides, obsolete 
across the dorsum; punctures behind the postocular constriction smaller 
and shallower than those in front and not bearing erect setae; coarsely 
and closely punctate beyond the postocular constriction, each puncture 
bearing a conspicuous, stout, clavate or squamiform, erect seta; median 
line obviously impressed from about the middle of the eyes to the post- 
ocular constriction; eyes a little higher than long (8:7), separated from 
the prothorax by a distance equal to their height, prominent, strongly 
protuberant, subhemispherical when viewed from above, each bearing a 
small number of stout setae between some of the strongly convex facets; 
distance between the eyes approximately twice as broad as an eye as 
measured from directly above. Rostrum one-tenth longer than the basal 
breadth of the head, more than one-half as long as the median length of 
the pronotum (2.2:3.8), greatest breadth just beyond the insertion of the 
antennae and there one-third broader than the interocular area, rather 
strongly arcuate in longitudinal dorsal outline, coarsely punctured through- 
out, punctures confluent or subconfluent and each bearing setae similar to 
those on the head; antennae inserted at about four-tenths the distance 
from base to apex, but the scrobes continued prominently on to four-tenths 
the length from the apex. Antennae with the scape capable of very nearly, 
if not actually touching the prothorax when extended backward, stout and 
nearly straight beyond its basal petiole and set on the outer side with numer- 
ous erect setae similar to but somewhat smaller than those on the head and 
rostrum, its median thickness between one-fifth and one-sixth of its length, 
somewhat longer than the remainder of the antenna; funicle with segment 
one almost as broad as long, as long as two plus three, segment two slightly 
longer than three; club as long as the preceding four segments, about three- 
fourths as long as broad. Prothorax subpyriform, slightly longer along the 
median line than the greatest breadth just behind the middle, extreme height 
from dorsum to hind margin of sternum very nearly as great as breadth of 
extreme base of dorsum adjoining the elytra; broadest behind the middle, 
arcuate on the sides to the strongly marked subapical constriction where the 
sides are sharply excised to form a distinct collar, the constriction distinctly 





342 


interrupting the longitudinal dorsal contour which is gently arcuate to the 
base; apical margin shallowly concave; densely set with large, coarse, quad- 
rangular, pentagonal or hexagonal punctures separated by line-like interstices 
which form a reticulate pattern, each puncture bearing a conspicuous erect 
seta similar to those on the head and rostrum. Scutellum bare. Elytra some- 
what more than twice as long as broad, about two and one-half times as long 
as the prothorax, base sinuous and slightly crenulate, subparallel-sided before 
the apical arcuation; intervals broader than the striae, each with a single 
row of conspicuous, rounded or ovate punctures set one immediately after the 
other and bearing conspicuous erect setae similar to those on the pronotum; 
striae deep, coarse, coarser toward the sides, punctate, without distinct setae, 
tenth stria terminating above the metacoxa, striae six and seven confluent at 
their origin on the humerus. Legs with the femora and tibiae coarsely and 
densely punctate, the punctures bearing setae similar to those on the elytra. 
Sternum entirely dull, coarsely reticulate; prosternum coarsely punctured, 
setae decumbent, subapical constriction continued strongly across it; meso- 
sternum densely punctate, the punctures moderately coarse or coarse, their 
interstices narrower than their diameters, setae prostrate, shortest distance 
between mid and hind coxal cavities about one-fifth longer than the median 
line of the first ventrite. Venter entirely coarsely reticulate; ventrite one 
shallowly concave behind the middle in the male; ventrites one and two - 
densely and rather coarsely punctured, the punctures almost but not quite as 
close to one another as those on the metasternum, each bearing a conspicuous, 
prostrate, squamiform seta as on the metasternum; ventrites three and four 
closely set with setiferous punctures; ventrite five longitudinally concave, 
densely punctate, the setae narrower than those on the other ventrites. Length 
(excluding head and rostrum) 3.0-3.25 mm.; breadth: 1.9-2.1 mm. 


Oahu, Territory of Hawaii. Holotype male found in a dead 
branch of Lucaena glauca along the roadway on the southeast slope 
of Punchbow] in the city of Honolulu, July 8, 1940, United States 
Bureau of Entomology no. 16693, by George Callaghan (the speci- 
men is erroneously labeled “Field ‘N’, Tantalus Drive”, but Mr. 
Callaghan took me to the exact spot of the capture, and it is on 
Punchbowl), to be deposited at a later date in the United States 
National Museum where it was sent to me for determination; one 
male paratype (with the left elytron broken off by careless mount- 
ing) reared from a larva found in a dead twig of Stephanotis grow- 
ing on the grounds of the Hawaiian Sugar Planters’ Experiment 
Station at Honolulu, December 20, 1939, by F. A. Bianchi, depos- 
ited in Bishop Museum. 

This new species is an obvious immigrant to the Hawaiian 
Islands, but it is not known from what locality it has originated. It 
is closely allied to P. squamosus. Its habit indicates that it may 
become a common lowland insect. 


Pholidoforus setolineatus, new species (fig. 1, c, f, h). 

Male: derm piceous to black, antennae, tibiae and tarsi more distinctly 
reddish; dorsum with a thin grayish incrustation; setae white or grayish 
white. 

Head three-fourths as long along a line drawn through the middle of the 
eye to the prothorax on a horizontal plane with the after body as the 
extreme basal breadth; postocular constriction feebly impressed, traceable, 
but nearly obsolete; coarsely reticulate; densely punctate behind the post- 
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ocular constriction almost to the base, the interstices narrower than the 
punctures and the sublanceolate setae borne from these punctures prostrate 
instead of erect as beyond the constriction; coarsely and densely punctate 
in front of the constriction, the setae lanceolate, erect, conspicuous ; median 
line with an enlarged puncture opposite the hind edges of the eyes; eyes a 


Fig. 1—Diagrams of features of Pholidoforus. a, Pholidoforus advena; 

b, outline of head and rostrum of P. advena; c, apex of hind tibia of P. 

setolineatus; d, apex of hind tibia of P. advena; e, arrangement of elytral 

setae of P. advena as viewed from the side; f, the same of P. setolineatus ; 
g, antennal scape of P. advena; h, the same of P. setolineatus. 


little higher than long (9:8), separated from the prothorax-by a distance 
equal to the length of an eye, prominent, subhemispherical when viewed 
from above, not or indistinctly setose, distance between the eyes twice as 
broad as an eye measured from directly above. Rostrum only slightly 
longer than the basal breadth of the head (20:19), two-thirds as long as 
the median length of the pronotum, greatest breadth just beyond the inser- 
tion of the antennae one and three-tenths broader than the interocular 
area; rather strongly arcuate in longitudinal dorsal outline; coarsely, 
densely, indefinitely punctured throughout and bristling to the apex with 
erect setae similar to those on the front of the head; antennae inserted 
close to the middle of the rostrum, the scrobes continuing prominently on 
to about the distal one-third. Antennae with the scape capable of reaching 
to the fore edge of the prothorax when extended backward, slightly arcu- 
ate, evenly expanded from base to apex, its median thickness only about 
one-tenth as great as its length, its length distinctly greater than that of 
the remainder of the antenna, coarsely reticulate, clothed with numerous, 
inclined setae similar to but smaller than those on the rostrum; first 
funicular segment two-thirds as broad, across its broadest part, as its 
length, as long as segments two plus three, segment two one-fourth longer 
than broad, as long as segment three plus about one-half of four, the fol- 
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lowing segments successively more transverse; club about as long as the 
preceding five segments. Prothorax approximately as broad as long (30: 29), 
extreme height from dorsum to hind margin of sternum, approximately 
equal to the extreme basal breadth and five-sixths as great as the median 
length of the dorsum, broadest within the basal third, arcuate, but with 
a very slight sinuation at about the middle, to the strongly marked sub- 
apical constriction where the sides are sharply excised to form a conspicu- 
ous collar, the constriction distinctly interrupting the longitudinal dorsal 
contour which is gently arcuate behind it; apical margin truncate; densely 
set with large coarse punctures, the interstices of which are narrow and 
form a reticulate pattern; the punctures bearing setae similar to those on 
the rostrum, but all prostrate or at most slightly inclined, all those on the 
disk directed toward the center, those along the anterior margin more 
erect and directed toward the median line. Scutellum bare, shiny. Elytra 
slightly more than twice as long as broad (4.3: 2.0), not quite three times as 
long as the pronotum (4.3:1.5); base slightly sinuous, subparallel-sided 
before the apical arcuation; intervals (excepting parts of the first) narrower 
than the striae on the disk, each bearing a single row of posteriorly inclined 
sublanceolate setae similar to those on the pronotum so arranged as to par- 
tially obscure the punctures that bear them, which are about as broad as the 
tops of the narrower intervals, and each almost overlapping or overlapping 
its posterior neighbor, thus resulting in the setae forming almost continuous 
lines; the first interval with a double row of setae on its apical part, the 
second, fourth, sixth, seventh and eighth with double rows at the base; striae 
deep, coarse, punctate, without distinct setae; tenth stria entire, but the tenth 
interval greatly narrowed caudad so that the ninth and tenth striae coalesce 
above the apex of the second ventrite. Legs with the femora and tibiae 
coarsely and densely punctured, the punctures bearing setae similar to those 
on the elytra, but with some more slender ones on the tibiae. Sternum finely 
reticulate, moderately shiny; prosternum closely set with large, coarse punc- 
tures, setae inconspicuous, the subapical constriction strong ; mesosternum not 
coarsely and densely punctured as the prosternum, but with moderately large, 
round, distinctly separated punctures bearing prostrate setae; metasternal 
sculpture similar to that of the mesosternum, some of the punctures on the 
disk separated by interstices as wide or wider than their diameters, but denser 
and coarser on the sides, shortest distance between the mid and hind coxal 
cavities as great as the length of the first plus about one-half the length of 
the second ventrite measured along the median line. Venter finely reticulate 
and moderately shiny, with the punctures and setae of the first two ventrites 
similar to those of the metasternum; the first ventrite broadly and shallowly 
concave ‘behind in the male; ventrites three and four closely set with setifer- 
ous punctures; ventrite five longitudinally concave, coarsely and densely 
punctate, the setae narrower than those on the other ventrites. Length 
(excluding head and rostrum): 2.8 mm.; breadth: 1.0 mm. 


Tutuila, Samoa. Holotype male, in Bishop Museum, beaten by 
me from a dead branch of Hibiscus tiliaceus in a clearing at 700 feet 
elevation on the slope behind the village of Fagatogo, August 12, 
1940. 

This species is allied to Pholidoforus advena but may be easily 
distinguished by several salient characters. The most conspicuous 
of these is the type and arrangement of the dorsal setae of the pro- 
notum and elytra. On this species the setae are narrower, inclined 
or prostrate and easily distinguished from the stubby, erect, peg- 
like, individually separated setae of P. advena. When viewed from 
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directly above, the elytral setae of P. advena each stand out distinct 
and well separated, but those of P. setolineatus are so bent back 
toward their neighbors as to give the impression of a continuous 
line, especially when viewed under low magnification. On P. seto- 
lineatus the elytral striae are broader than the intervals, but on 
P. advena the intervals are broader than the striae and their punc- 
tures are more distinctly defined. The obvious differences in shape 
of the antennal scapes and the apices of the tibiae are easily seen in 
the illustrations. The setae on the eyes of P. advena are conspic- 
uous, but I am not able to ascertain if there are any setae on the 
eyes of P. setolineatus from the unique specimen at hand. A larger 
series might show that this species has a few microscopical setae on 
the eyes. The venter of P. advena is much duller than that of P. 
setolineatus. 


Immigrant Species of Drosophila in Hawaii 
(Diptera: Drosophilidae) 


BY ELWOOD C. ZIMMERMAN 
Entomologist, Bernice P. Bishop Museum 


(Presented at the meeting of December 14, 1942) 


In 1939, Prof. Th. Dobzhansky arranged with Mr. Gordon 
Mainland, then at the University of Hawaii, to have stocks of Dro- 
sophila melanogaster sent from Hawaii to California for the pur- 
pose of conducting some experiments in crossing geographically 
isolated populations. Accordingly, some material which was iden- 
tified in Honolulu as D. melanogaster was forwarded to Dobzhan- 
sky. The anticipated experiments were never carried out, because 
the Hawaiian flies proved to be Drosophila simulans—a closely 
allied species. An active interest in this problem was taken by the 
genetics seminar group which assembles at the University of 
Hawaii each week, and I, as the entomologist in the group, offered 
to do what I could regarding the situation. Various members of the 
seminar brought me specimens from several localities, and I trapped 
others about Honolulu. Cultures were established from this mate- 
rial and breeding experiments were conducted over a period of 
several months. This work revealed that there were at least six 
immigrant species in Honolulu (a seventh species was found 
recently). 

- The collections in local institutions had specimens of several 
immigrant species listed under the following four names: D. mela- 
nogaster, D. immigrans, D. mulleri and D. repleta. Study of part 
of these collections, including the softening of the dried and 
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shriveled specimens in KOH and dissections of the genitalia, 
revealed that none of the specimens studied was correctly identified, 
but not all of the specimens available were examined critically. One 
striking feature was that evidently none of the large series of spec- 
imens taken over a long period of time and labeled as D. melano- 
gaster was that species, for all specimens studied were found to be 
D. simulans—a species not recorded from Hawaii. 

By working with properly prepared material, including the liv- 
ing animals, it was possible to associate only three of the six species 
collected with described species. Living cultures of five of the six 
species were sent to the University of Texas where Dr. Patterson 
kindly bred them to known stocks of certain species. Two of these 
species proved to be new, and these have recently been described by 
Patterson and Wheeler. 


D. melanogaster was not obtained for some time after this study 
was begun, but it was finally taken on the campus of the University 
of Hawaii and was later identified in material collected on Lanai. 
Since the first field capture of D. melanogaster, it has become abun- 
dant about Honolulu. It is suggested that D. melanogaster may be 
a recent immigrant to Honolulu—in spite of earlier references to its 
presence here—and that its apparent sudden appearance, rapid 
increase and spread in Honolulu may be attributed to escapes from 
culture bottles of the species imported from California for use by 
the classes in genetics at the University during the past few years. 
However, the species may have been present before 1920 and may 
have been locally replaced by D. simulans. The problem warrants 
further investigation. 

The conclusions reached are as follows: D. immigrans Sturte- 
vant, D. repleta Wollaston and D. mulleri Sturtevant, heretofore 
recorded in Hawaiian literature as present in the islands, were not 
found during this research. The species confused with D. immi- 
grans is D. spinofemora Patterson and Wheeler ; the species mis- 
named D. repleta and D. mulleri are D. hydei Sturtevant and D. 
mercatorum Patterson and Wheeler. Thus, the species immigrans, 
repleta and mulleri evidently should be removed from the Hawai- 
ian list. 

. A revised list of the immigrant species known to me at this writ- 
ing is as follows: 


1. Drosophila (Drosophila) hydei Sturtevant, Carnegie Institu- 
tion of Washington, publication 301, p. 101, 1921. 
This species is an immigrant from America. It is especially 
abundant in pineapple fields. 


2. Drosophila (Drosophila) mercatorum Patterson and Wheeler, 
University of Texas publication 4213, p. 93, 1942. 
This species is known also from the southern United States. 
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3. Drosophila (Drosophila) spinofemora Patterson and Wheeler, 
University of Texas publication 4213, p. 103, 1942. 
Although this species has been found thus far only in Hawaii, it 
is probably an immigrant from the United States. It is the com- 
monest species about Honolulu where it develops in enormous 
numbers and may occur in almost pure populations. 


4. Drosophila (Sophophora) montium de Meijere(?), Tijd. vor 
Entom. 59: 205, 1916. - 

This species is evidently widespread from Malaysia and Japan 
to Samoa. I have been unable to capture females, and thus have 
not been able to breed the species. Only a few males captured at a 
decaying fruit trap in Kaimuki, Honolulu, have been seen. I list my 
determination with a question until additional material can be 
obtained for study. 


5. Drosophila (Sophophora) ananassae Doleschall, Nat. Tijd. 
Neder. Ind., 17: 128, 89, 1858. 

This species was not collected until recently while I was gather- 
ing these notes together for publication. I have taken it rather 
commonly at fruit bait at Bishop Museum during November and 
December of this year. The species was originally described from 
Amboina, but is now widespread in the Oriental and American 
tropical and subtropical regions. Dried specimens might be con- 
fused with the following two species, but the single promingnt 
bristle on each palpus is a good character to use for its differen- 
tiation. 


6. Drosophila (Sophophora) simulans Sturtevant, Psyche, 26: 
153, 1919. 
An Old World species, but probably an immigrant to Hawaii 
from America, and now almost cosmopolitan. 


7. Drosophila (Sophophora) melanogaster Meigen, Syst. Beschr. 
6:85, 1830. 

Almost cosmopolitan. 

The names included in this list which are new to Hawaiian 
literature are spinofemora, hydei, mercatorum, montium (?), ana- 
nassae, and simulans. 

The only satisfactory method of separating specimens of D. sim- 
ulans and D. melanogaster appears to be the use of the shapes of 
parts of the male terminalia. The claspers and the processes of the 
genital arches of the males are clearly distinct (see figs. g and h). 
I have not been able satisfactorily to separate the females by the use 
of external characters. 

In so far as I know, no endemic species of Drosophila have been 
captured in the lowlands outside of the native forest. Like so many 
other native insects, they have been unable to withstand the pres- 





348 


sure brought about by the drastic upset of the lowland environment 
since man so greatly altered conditions. Thus, it is believed that 
all of the species of the genus found breeding in the lowlands, about 
markets and houses and in fields of cultivated crops are most prob- 
ably immigrant species. The number of endemic species is very 
large—Perkins estimated that about 250 could be found if searched 
for—but they are inadequately known. Forty eight native species 
have been described, and some of these are the most unusual of 
the genus. 


KEY TO THE IMMIGRANT SPECIES OF DROSOPHILA 


1. Dorsum of thorax greyish, appearing dark, conspicuously speckled......2 
Dorsum of thorax yellowish or reddish, without numerous dark spots..3 
2(1). The lateral expansions of the dark bands of the abdominal ter- 
gites entire, and not containing distinct, pale “islands” as 
pale as the nota (fig. 7) ; costal index (length of the second 
section of the costa divided by the length of the third sec- 
tion) more than 3 (about 3.5) _......2.....ece-cesoeoe D. hydei Sturtevant. 
The lateral expansions of the dark bands of the abdominal ter- 
gites conspicuously interrupted and containing large, dis- 
tinct pale areas margined by pigmented areas (fig. j), or 
the pigmented areas partly obsolete or wanting—especially 
caudad; costal index usually about 2.8....2.......2......-.-scecsoceceoeeceeeo 
<cichniStaongntacteabicnesieecenaiaaale D. mercatorum Patterson and Wheeler. 
Fourth vein index (distal section of the fourth vein divided by 
the length of the penultimate section) about 1.5; fore femora 
armed on the lower inner margin with a row of short, stout 
spines which are obviously heavier than the adjacent setae 
(ag i Ge 7) os D. spinofemora Patterson and Wheeler. 
Fourth vein index more than 2; fore femora not so armed 
Each palpus with but one long, conspicuous bristle obviously 
differentiated from the other setae 
Each palpus with several prominent bristles 
Acrostichal hairs in six rows; male with a very conspicuous, 
strongly developed, longitudinal, black sex comb on the en- 
tire length of each of the first two fore tarsal segments 
ae eo ee a ee ae D. montium de Meijere(?). 
Acrostichal hairs in seven or eight rows; males without dorsal 
(APEST-COK CONOR oe D. ananassae Doleschall. 
Male genital arch with a large, conspicuous, broad, curved and 
rather hook-shaped or broadly sickle-shaped, medial plate- 
like process sharply pointed at the ventro-median corner; 
shaped as illustrated (fig. g)......--....--.-0-0+-- D. simulans Sturtevant. 
Median process of genital arch of male comparatively small and 
not broad and curved; shaped as illustrated (fig. h) 
Beis ig ang osha ade thease ce nce anes D. melanogaster Meigen. 


KEY TO THE EGGS OF THE IMMIGRANT SPECIES OF DROSOPHILA 


With the exception of D. mercatorum and D. hydei, rather good 
characters are displayed by the eggs of our species, and most of 
them are easily separated (I have not seen the eggs of D. montium, 
but they have two filaments). The examination of the eggs is facili- 
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tated by floating them in a small drop of water on a black back- 
ground—a piece of card coated with India ink is satisfactory. 


1. Eggs with two filaments 
Eggs with four filaments 
2(1). Filaments comparatively thread-like, long and slender and not 
distinctly expanded distad (fig. 2)........ D. ananassae Doleschall. 
Filaments either slightly or distinctly broadened and flattened 
beyond the middle as in figs. m and o 
3(2). Filaments rather abruptly expanded and markedly broadened 
distad, decidedly club-shaped, as in fig. m 
‘opie asc etait esti pace tie fategscecantntacch sieiiaatond D. melanogaster Meigen. 
Filaments gradually and slightly expanded distad as in fig. o.... 
D. simulans Sturtevant. 
. Anterior filaments distinctly narrower than the posterior pair 
g.p D. spinofemora Patterson and Wheeler. 
Anterior and posterior filaments of approximately equal diameters 
—all very slender (figs. /, n) 
D. mercatorum Patterson and Wheeler and D. Hydei Sturtevant. 


The eggs of D. mercatorum and D. hydei are similar, and a cur- 
sory study revealed no outstanding characters to use in separating 
them. However, it appears that, in general, the filaments on the 
eggs of D. hydei tend to remain siraigraet, than those of D. merca- 
torum (see figs. / and n). 


KEY TO THE PUPARIA OF THE IMMIGRANT SPECIES OF DROSOPHILA 


1. Stalks of the anterior spiracles greatly elongate, much longer than 
‘the longest tubes of the spiracles, fully twice as long as the 
breadth of the anterior end of the puparium; the stalk plus 
the spiracle more than one-half as long as the puparium 

TIN Ava ia a crtlaase ck aii D. spinofemora Patterson and Wheeler. 
Stalks of the anterior spiracles not distinctly longer than the long- 

est tubes of the spiracles and not as long, or only about as 

long as the breadth of the anterior end of the puparium; 

the stalk plus the spiracle less than one-half the length of 

the puparium (figs. b, c 

2(1). The distance between the bases of the stalks of the anterior 
spiracles less than the length of a stalk (fig. c) 

The distance between the bases of the stalks of the anterior 
spiracles greater than the length of a stalk (fig. b) 

3(2). Posterior spiracles strongly divergent (fig. e); greatest breadth 
of the puparium divided into the length, including the pos- 
terior spiracles, equals about 3 

D. mercatorum Patterson and Wheeler. 
Posterior spiracles nat s.rongly divergent (fig. d); greatest 
breadth of the pupariun divided-into the length, as above, 
CGURIS BOONE 4c ca ee D. hydei Sturtevant. 

4(2). Anterior spiracles with about 10 or 12 tubes 

sb amet Rete ccec weds seed gt set eoicobash ai ai Ta D. ananassae Doleschall. 
Anterior spiracles with about 6 to 8 tubes 
ii ig ar Seteenigih D. simulans Sturtevant and D. melanogaster Meigen. 
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I have not seen the puparium of D. montium. The puparium of 
D. hydei is paler and distinctly more slender than that of D. merca- 
torum. These last two species have about 15-16 tubes in the anterior 


spiracles. 
- army 3 
f 
v 
i 
| co 


b j 


hy 


Fig. 1—Diagrams of features of immigrant species of Drosophila: a, 
“horns” and anterior spiracles of D. spinofemora; b, the same of D. simulans; 
c, the same of D. mercatorum; d, posterior spiracles of D. hydei; e, the same 
of D. mercatorum; f, fore femora of D. spinofemora; g, process on male 
genital arch of D. simulans; h, the same of D. melanogaster; i, diagram of 
color pattern on side of an abdominal tergite of D. hydei (the middle area 
of the dark zone may be somewhat paler than the marginal zones—the inten- 
sity of the pigmentation is variable) ; 7, the same of D. mercatorum (the con- 
trast is exaggerated here; some specimens have the dark markings indistinct 
and have a pale and “washed out” appearance as compared to D. hydei) ; k, 
egg of D. ananassae; 1, egg of D. mercatorum; m, egg of D. melanogaster ; 
n, egg of D. hydei; 0, egg of D. simulans; p, egg of D. spinofemora. 


P 


On the Establishment of the Order Trichoptera in Hawaii 


BY ELWOOD C. ZIMMERMAN 
Entomologist, Bernice P. Bishop Museum 


(Presented at the meeting of December 14, 1942) 


Immigrant species new to our fauna are continually being found, 
but it is rare that a representative of an order hitherto unrepre- 
sented in Hawaii is recorded. In October, 1940, I collected a series 


Proc. Haw. Ent. Soc., Vol. XI, No. 3, August, 1943. 
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of a minute, moth-like insect flying about at noon day near the 
banks of a small garden stream and nervously running about on the 
bare ground ‘and searching into cracks in the soil at Moanalua Gar- 
dens, Honolulu. These specimens appeared to belong to a species 
of small tineoid moth, but upon examination they were found to 
represent a species of Oxyethira—an almost cosmopolitan genus of 
the trichopterous family Hydroptilidae. The species is evidently not 
American, and it is unknown to Nathan Banks, who kindly exam- 
ined it. Because of the war, it has not been possible to send the 
material to the British Museum for study and comparison with 
described species. This is the first record of a caddice-fly from the 
Hawaiian islands. 

The larvae of some species of the family are known to feed upon 
slime algae, and they provide themselves with small gelatinous 
cases. We can expect to find our species breeding in such places as 
lily ponds, taro patches and streams; its larvae have not yet been 
searched for. 

It is probable that this species of Oxyethira has gained entrance 
to Hawaii by accompanying imported aquatic plants (which are 
abundantly represented in Moanalua Gardens and elsewhere in 
Hawaii). Aquatic plants have, over a long period of years, been 
imported from many localities, including Japan and Europe. A 
number of immigrant aquatic insects—some of them pests—have 
become established in Hawaii, but it is unusual that more species 
have not been imported with aquatic plants. Such an obscure species 
as this tiny micro-caddice-fly could easily have escaped detection 
for a long time, and there is now probably no way of telling how 
many years it has been present in our Territory. 

One of the striking features of these oceanic islands is the pov- 
erty of their fresh water insect fauna. We have an insignificant 
native representation of aquatic Heteroptera and Coleoptera, and a 
better developed, yet generically impoverished, Odonata fauna. 
However, the typical aquatic orders Plecoptera (stone-flies), 
Ephemerida (may-flies), Megaloptera (dobson-flies) and Trichop- 
tera (caddice-flies) are not present in our endemic fauna. More- 
over, these orders are not or are poorly represented on other mid- 
Pacific islands. The discovery of an immigrant caddice-fly raises 
the number of orders of insects now present in Hawaii to 26. The 
only orders not represented either by native, immigrant or intro- 
duced species are the Grylloblattodea, Diploglossata, Plecoptera, 
Ephemerida, Megaloptera, Rhaphidiodea and Mecoptera. Of these, 
the aquatic Plecoptera, Ephemerida and Megaloptera might become 
established at some future date. In fact, some species of these orders 
might be introduced to serve as food for imported fresh water fish. 
The Grylloblattodea live only in mountainous, snow field country 
of northwestern America and Japan, and conditions favorable for 
their establishment in Hawaii do not exist. The Diploglossata are 
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represented by only two known species which are ectoparasites on 
certain African rats. The Rhaphidiodea (snake-flies) are mostly 
Holarctic and are found in America and Eurasia. Some species 
might possibly become established in Hawaii. The widespread 
order Mecoptera (scorpion-flies) might include some species which 
could establish themselves in the Territory if given a good chance. 
The order Trichoptera is represented by a few native species in 
Samoa, by a good number in Fiji, and from there westward through 
the continental islands the order is abundantly represented. 

The following characters will make possible the recognition of 
this small addition to our list of immigrant insects: it greatly 
resembles a small tineoid moth, but without a proboscis and with 
hairs instead of scales; palpi long, conspicuous, pendant, segments 
distinct, maxillary pair five-segmented, labial pair three-segmented ; 
body densely hairy; hairs on posterior edges of the wings longer 
than the breadth of the slender, elongate-lanceolate wings ; numer- 
ous hairs on the dorsum of each wing erect and giving a rough and 
shaggy appearance; hairs on the head arranged in great bristly 
tufts; ground color of wings iridescent white, but marked with 
some fuscous areas ; wing-spread about 5 mm. 


Records of Immigrant Insects for the Year 1942 
BY THE EDITOR 


In this issue of the Proceedings, the following immigrant 
species are recorded for Hawaii. Those marked with an asterisk 
were observed for the first time, at the daté mentioned, in 1942. 
The others were previously observed, or known, but not yet iden- 
tified. For details of records, etc., refer in the text to the pages 
as given. 

PAGE 
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Eucelatoria armigera (Coq.) (Diptera) 
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Species marked with a star [*] 
are described as new on the page in 
bold face type. 


Acanthoscelides obtectus ..167, 257 
Acerophagus sp. 42 
Achaea janata 
Achatina fulica 
ACOlODUS SBP. occcrcccccsccccavecs 243 
Acrocercops homalacta.128, 214, 215 
WS ois ce nosed 44, 128, 129, 214 
Acrolepia aiea 
Adoretus sinicus 
13, 15, 16, 51, 127, 
131, 146, 151, 361, 255, 259, 268 
versutus 127, > 
Aedes albopictus 
Aglycyderes 
*Agonischius pulcher 299 
Agonoxena argaula..42, 49, 127, 212 
Agromyza pusilla (see Liriomyza) 
simplex 14 
OG. Sctiieaki th hotest neiaeees 312 
Agromyzid in Scaevola leaves. .311 
Agrotis ypsilon 257 
Agrypon omabensis 
Alcaeorhynchus 
Aleuroplatus samoanus 
Aleyrodes kirkaldyi (see 
Dialeurodes) 
vaporariorum (see 
Trialeurodes) 
BROS Sess wes cecetecaen ts 258 
Alphitobius diaperinus 
laevigatus 
MIRA ODE. ina dine bony Soe ae e's Ve 0's 245 
*Amblycnemus dentifer 
dentipes 
Amblyteles sp. 
Aneristus ceroplastes 
Ammophorus insularis 
Amorbia emigratella 
Amorphota sp. 
Amphicerus cornutus 
Amphipoda 
Ampulex amoena 
assimilis 
canaliculatus 
compressa. 


222, 
-134, 145, 221-233 
compressiventris 222 
fasciatus 
siberica. 
Amyna octo 
Anagrus frequens 


sp. 
Ananca bicolor 
Anastatus koebelei 
Anax junius 
*Anchastus maculatus 
vitiensis 
Aneurobracon bequaerti 
*samoanus 
—— blackburni 
a5 Die Sed Kowa nesses oie ee 245 
‘Anteslabis enteronoma 
Anomala orientalis 
16, 132, 146, 259, aS 
Anopheles sp. 
Anthicus oceanicus 


Anticarsia eco m 
*Apanteles afiamaluana 
*agonoxenae 
*bedelliae 
expulsus .. 
hyblaeae .... 
*operculinae 
*operculinae polita. .42, 47, 204 
samoanus 


sp 
aeshuakein 


Aphidius sp. 


Aphiochaeta scalaris 
Aphis brassicae 

gossypii 

maidis 

medicaginis 

37, 253, 254, 

sacchari 
Aphodius lividus 
Aphthonetus praefacta 
Apomecyna pertigera 
Araecerus fasciculatus 


sp. 
vieillardi 
Araucaricola 
Archips postvittanus 
Argentine ant 108, 130, 
Argiope avara 
Argyroploce illepida.... 
rhynchias 
Arma schellenbergi 
Aspidiotus destructor 
hederae 
Asterolecanium pustulans . 
Ataenius pacificus 
Atherigona excisa trilineata.... 
a 271, 310 
Atractomorpha ambigua ..151, 256 
Aulacophora similis 128 
Autographa brassicae.3, 4, 130, 255 
chalcites (see Plusia) ‘ 
Azazia rubricans 42, 128, "207 


Backyard insect census 

Bactra microtripta 

Baeus californicus 

Barbronia weberi 

Bassus 
167, 249-260 
139, 152, 216 
28, 216, 284 


Bipalium kewense 
Bius tetraphyllus 
Black widow spider 
Blastophaga sp. 
Blatta americana 
Blondelia armigera (see 
Eucelatoria) 
Bostrichinae, generic key to....105 
Bostrichid subfamilies, key to. eer 
Bracon sp. 
Bradina acrospila 
Bregmatothrips venustus ... 
Brenthia catenata 
trimachaera 





Brixia dialitha 
Bruchid eggs, parasite of 
Bruchus chinensis 
obtectus 
prosopis 
pruininus 
quadrimaculatus 
Bubaloceras pritchardiae 
Bufo marinus....11, 12, 13, 51, 
Buodias unicolor 
Butterfly, monarch 
painted lady 
Bythoscopus robustus 


Calandra, granaria 
key to spp. 
linearis 
ae 


7, 101, 102, 145, 278, 303, 
oryzae zea- mais. .97, 101, 
rugicollis 
Callosobruchus chinensis 
Caloteleia bryani 
melanocephalus 
nigra 
savaiiensis 
swezeyi 
upoluensis 
wilderi 
Calves, blow flies attacking 
Campoplex karkil 
tutuilensis 
Campsomeris marginella modesta 
(Scolia manilae)...15, 143, 268 
Camptocentrus sp. 
Campylomma adamsoni 
*hawaiiensis 
Canton Is., 
Capua flavopicta 
oheoheana 
picta 
pterotropiana 
santalata 
sp. 
Carcinops ap to naa .307 
Carpophilus dimidiatus . , 259 
hemipterus 307 
Cassida strigula 128 
Cathartus advena 278 
Catochrysops lithargyrea pepe. .204 
Catorama pusilla 152 
Cavariella capreae 352 
Centrodora xiphidii 14 
Cephennium sp. 241 
Cephennodes hawaiicus .... 241 
*zwaluwenburgi 249 
Cerambycobius cushmani 138 
Ceratitis capitata 261 
Ceresium unicolor 152 
Certonotus sp. 244 
Chaetodacus cucurbitae (see 
Dacus) 
Chaetogaedia monticola ...279, 
Chaetospila elegans 
Chalcis samoana 
sp. 
Chalcura samoana 
Chalybion caeruleum 
Charitops sp. 
Chelisoches morio 


Chilo simplex 

supressalis 

zonellus 
Chironomid from Canton Is. ... 
Chironomus hawaiiensis 
Chirothrips mexicanus 
Chlorion fumipennis 
Chlorophorus annularis 
Chromis erotus eras 
Chrysocharis sp. 
Chrysomphalus aonidum 
Chrysomyia megacephala 

rufifaties 
Chrysopa lanata 
Chrysosoma fraternum 


sp. 
Chrysotus elegans 
pallidipalpus 
Cirphis unipuncta 
Cleora samoana 
Clerada apicicornis 
Coccotrypes Senenreres. 
1 


pygmaeus 
Coccus hesperidum 
Cockroach poison 
Coelophora inaequalis 

pupillata 
Coleocentrus sp. 
Colobicus parilis 
Compsolacon gracilis 
Conibius brunnipe 


sp. 
Conoderus exsul 
pallipes 
Copris incertus prociduus... 
Coptotermes formosanus 
Corn earworm (see Heliothis 
armigera) 
leafhopper (see Peregrinus) 
Corrodentia on Canton Is. :....305 
Cosmiocryptus sp. 
Cosmolyce boetica 259 
Cosmophila flava flava 207 
Cosmopolites sordidus 128 
Cosmopteryx dulcivora .... 212 
mimeticus 9, 212 
Crane-flies 313 
Crazy ant (see Paratrechina 
longicornis) 
Cremastobaeus samoanus 
Cremastus flavo-orbitalis 


Crocidosema plebiana 
Crossotarsus externedentatus .. 


Cryptoblabes proleucella 
Cryptogonus nigripennis 
Cryptolaemus montrouzieri 
Cryptolucilia caesarion 
Cryptomorpha desjardinsi 
Cryptorhynchus mangiferae.12, 
Cryptus sp. 

Ctenolepisma urbana 
Cutilia soror 

Cyanopterus rutilans 
Cycloptilum bimaculatum 


Cyclosa sp. 
Cylindera flava 
Cyllene crinicornis 
Cypraea sp. 
Cyrtopeltis varians 
Cyrtorhinus mundulus 





Dactylosternum hydrophiloides.. 11 
Dacus cucurbitae 8, 9, 256, 259 
psidii 
xanthodes 
Danaida plexippus 
Decadarchis flavistriata 
minuscula 
panes: 


Tielghacodie dryope 
Dendrothripoides ipomeae 


Dermestes cadaverinus .... 
Desmometopa m-nigrum 
Dettopsomyia formosa 
Diabrotica soror 
Diachus auratus 
Dialeurodes kirkaldyi..140, 269, 
Dicranomyia brunnea 
casei 
Dicranomyia jacobus 
signipennis 
Dinoderine genera in Hawaii, 
Key to 
Dinoderus minutus 
Diocalandra taitensis 
Dioctes chilonis 
tutuilensis 
Diomus notescens 
Dioxypterus flexuosus 
guttatulus 
nigrotransversus 
ottonis 
Diplazon laetatorius 
Diplacodes bipunctata 
Diploptera dytiscoides..151, 170, 
Dipterina fulvosericea 
Dirhinus sp. 
Doryctes samoanus 
Draeculacephala minerva .. 
mollipes 
mollipes minor 
Dragonflies 
Drosophila ananassae 
347, 348, 349, 350, 
. 846, 348, 349, 350, 
immigrans 
Keys to immigrant spp. of 


melanogaster 
-259, 345, 346, 347, 348, 349, 
mercatorum 


simulans 
-345, 346, 347, 348, 349, 
spinofemora 

346, 347, 348, 349, 350, 


Dung beetles 


Earias luteolaria 
Echthrogonatopus exitiosus 


Echthromorpha bitecta 
ceramocare 
equisita 
fuscator 
inermis 
platymischa 
quodi 
samoana 
semperi 

Ectobia livida 


Ehrhorn, E. M., SeeRgae: 
sketch of 
Elachertus sp. 
Elasmus sp. 
Elimaea punctifera 
Elytroteinus subtruncatus 
Empoasca solana..252, 259, 266, = 
Encyrtus infelix 
Enderbury Is., insects of 
Enicospilus bakeri 
coarctatus 
gardei 
nigrinervis . 
obliquus 
rhoedae 
trinotatus 
Entomobryidae 
Ephestia cautella 
kuhniella 
Ephialtes sp. 
Epagoge infaustana 
Epilachna 28-punctata 
Epitrix parvula 
Ercta ornatalis 
Erebus odora 
Erechtias 
Ereunetis flavistriata 
simulans 
Ericryphylus henshawi 
sylvicola 125 
Erioptera bicornifer 
24, 314, 315, 321, 323 
Eucelatoria armigera...265, 267, 352 
Eucoila sp. 45 
Eucymatoge monticolans 
Eugalta samoana 
sp. 


ekaha 
Eulia chlorippa 
dermatopa 
lysimachiae 
Eumenes 
Eumicromus navigatorum 
Eupelmus sp. 
Euplectrus platyhypenae . 


Sp. 
Euploea elutho bourkei 
Euryrhopalus schwarzi 
Euscepes postfasciatus..15, 138, 
Eutochia lateralis 
Eutrichosoma sp. 
EE. SE  cucheneDavecaas ee ee 310 
Euxoa hephaestaea 
Evania affinis 

appendigaster .... 

laevipetiolata 

sericea 


Filistata bakeri 
Forcipomyia ingrami 
ge re occidentalis 


weieoke ‘pird 
Frontina archippivora 
Fullawayella formosana 


Gamasomorpha minima 
GEsteraNGON. OD... os sig cciccicencier 243 
Geocoris punctipes 
Geotomus pygmaeus 

51, 151, 167, 
Ginger weevil 
Glossiphonia weberi 
Glyptomorpha sp. ...........+.+5 43 





Gonatocerus ornatus 
Gonocephalum seriatum 
Goniozus sp. 
Gonomyia hawaiiensis 
Graeffea crouani 
Graptostethus nigriceps . 

servus 
Cee white fi 

259, 266, 267, 273, 

Gryllodes aotientes 


Habrobracon juglandis 
Habronyx sp. 

Halobates micans 3 
Haplogonatopus vitiensis .... 
Haplothrips gowdeyi 
Harlequin cabbage bu 


= 
(Murgantia)...2, 270, 272, 


Harmonia arcuata . 
Hecamede albicans .. 
persimilis 
Heliothis armigera 
-7, 195, 205, 257, 268, 274, 
assulta 128, 
Hellula undalis 
Hemichionaspis minor 
Hemitarsonemus latus 
253, 254, 259, 
Hemiteles samoanus 
Henicospilus expeditus 


Hermetia illucens 

Herse cingulata 
convolvuli 

Heterobostrichus aequalis 

arr graminis 


Hierodula patellifera 
Hippotion celerio 
Holepyris hawaiiensis 
Holochlora japonica 
Homoeosoma amphibola 
bidensana 
ephestidiella 
Honeybee 
Horismenus sp. 
Howland Is. 
Hyalopeplus pellucidus 
Hyblaea sanguinea 
Hydrophorus sp. 
Hylemyia cilicrura 


Hymenia recurvalis....152, 208, 


Hymenobosmina iavilai 
Hyperdasys 
Hyperdasysella 
Hypolimnas bolina 
errabunda 
Hypophloeus angustus 
Hyposmocoma canella 
chilonella 
corvina 
hygroscopa 
palmivora 
Hypothenemus bradfordi 
eruditus 1 
griseus 
insularis 
maculicollis 
*mauiensis 
*oahuensis 
ruficeps 
sylvicola 
Hypsipyla swezeyi 


Ichneumon promissorius 
samoanus 

Idiopterus nephrolepidis 

Iiburnia ipomoeicola 

Insecticides, recent advances in 


Iphiaulax sp. 
Ipobracon novocaledonicus 
Iridomyrmex humilis 
108, 130, 263, 7 

Ischiodon scutellaris 310 
Ischiogonus palliatus 

Mes ha ea agora £24 oo oes opens 246 
Isometrus ‘maculatus 


Jamides argentina 

Japanese beetles (Popillia), 
disease of 

Jarvis Is., insects of 

Johnston Is., insects of 


Keys to Bostrichinine genera in 
Hawaii 10 
Bostrichid subfamilies in 

Hawaii 103 
Calandra spp. in Hawaii...101 
Dinoderine genera in 

Hawaii 
Drosophila, immigrant spp. 

in Hawaii 348 (adults; 

eggs), 349 (puparia) 
Megapenthes, Fiji spp 
Oechalia spp. 
Propsephus, spp. in 

Oceania 
Rhynchophorine genera in 

Hawaii 
Sarcophaga spp. in Hawaii = 
Sarcophagid genera 
Xylopsocus spp. in Hawaii. 197 


Lacon modestus 
Laelaps echidninus 
hawaiiensis 
Laphygma exempta 
259, 271, 309, 


Lariophagus texanus 

Lathryophthalmus arvorum 

Latrodectus geometricus 
mactans 

Leeches 

Lema trilineata californica 


Lepisma saccharina 
Lepismid on Canton Is. 
Leptacis upoluensis 
EO GN Ei ir 6 oes te wea'ss 152 
Leptynoptera sulfurea 
Leucopoecila albofasciata 

151, ae 266 


muiri 
Lima bean podborer (see Maruc Bt 
*Limonia casei. .23, 152, 319, 320, 321 
grimshawi 


314, 315, 316, 318, 319, 
stygipennis 
trifilimentosa 

Liposcelis divinatorius 
Liriomyza pusilla 





Lissopimpla pacifica 244 
Listroderes ieee. -2, 132, 261, 272 
Listrophorides sp. .............- 304 
Litomastix floridana 21, 258 
Lochites sp. .......... 43 
Lucilia sericata .... 
Lycaena blackburni . 
Lycophotia margaritosa 
Lydella armigera (see Eucelatoria) 
Lyphia angusta....152, 199, 248, 4 
ficicola 
rugosus 
tetraphylla 
Lysiphlebus testaceipes 


Idyi 

Macretaiein bryani 

tutuilana 

upoluensis 
Mango weevil 
Mapsidius auspicata 

iridescens 
Marasmia trapezalis 

trebiusalis 

venilialis 
Margaronia mysteris 
Maruca testulalis 152, . 

255, 257, 258, 259, 262, 270, 281 
Mealybug, pink sugar cane 6 
Mecistocephalus maxillaris 
Mecyna virescens 
Megachile scutellata tutuilae. . 
Megachilid on Canton Is. 
Megalagrion hawaiiensis 

oceanicum 


davisi 

proserpina 
Megapenthes 

*insularis 

key to Fiji spp. 

*levuensis 


*pa 
*porticulata 
*tenuis 
Megaselia achatinae 
angustiata 
*biformis 
curtineura .. 
latericia 
michaelis 
Megaselia pygmaea . 
pygmaeoides .... 
xanthina 
Megastigmus sp. 
Melanitis ledra solandra.... 
Melanotus guambatae 
Meligethes aeneus 
brassicae 
Melittobia hawaiiensis 
Melittobiopsis et 
Melon fly (see Dacus cucurbitae) 
Melophagus ovinus 132 
Mesochorus sp. ......... 41, 214, 245 
Mesohomotoma hibisci..43, 129, 247 
Mesostenus sp. 243 
Metapelma sp. 
Metaphycus sp. 
Metaponorthrus pruinosus 
Microbracon sp. 
Microdus awaticcte 
tautirae 


DEICTOUMISINS. GD. oo 5 50's cas cveccnees 44 

Micromyzus formosanus .... 

Microterys sp. 

Microvelia vagans 

Midway Is., Thysanoptera and 
Aphididae of 

Milichiella lacteipennis 

Mirid on Canton Is. 

Mite, broad 

Monarch butterfly 

Murgantia en 


Musca domestica 
Mycetophilid on Canton Is 
Mystrocnemis embiidarum 
Myzus persicae 


Nabis capsiformis 
Nacoleia diemenalis 


ieuphesta bivittata 
cinerea 
Necrobia rufipes 
Neodiploconus nitidus 
Neomaskellia bergii 
Neosciara sp. 
Neoscona sp. 
Neostylopyga rhombifolia.... 
Nesaloha cantonis 
Nesamiptis plagiata 
Neseis mauiensis 
mauiensis pallidipennis ... 
nitidus impressicollis 
oahuensis 
swezeyi 
whitei brachypterus 
Nesopimpla naranyae 
New Caledonia, new eucnemid 
beetle from 
parasitic Hymenoptera of. 
Notanisomorpha sp. 
Notanisomorphomyia externa .. 


311 

Nymphula obliteralis. .262, 277, 
Nysius blackburni 

coenosulus 

communis 
Nysius dallasi 

delectus 

lichenicola 

nemorivagus 

ene 


Oceanides montivagus 
myopori 

Odynerus caledonicus 
sp. 

*Oechalia acuta...61, 73, 82-83, 
*bryani...61, 73, 81-82, 83, 
consocialis 
8, 59, 60, 67, 71, 72, 74-75, 
*ferruginea 

61, 73, 85-86, 90, 


grise: 59, 61, 
76- 1, 81, 83, 84, 87, 92, 199, 
griseus 
hirtipes 

60, 61, 72, 81, 83, 85, 


ohi 
..60, 61, 73, 90, 91-92, 200, 
key to spp. of 
pacifica 
. 59, 61, 78, 86-88, 89, 90, 





patruelis 4 

62-66, 72, 79 (pl.), 80-81, 

*similis 61, 

*sinuata 

*suehiroae 

*swezeyi 

*virescens 

virgula 60, 

61, 2, 77, 81, 83-84, 88, 89, 200 
Olfersia’ spinifera 311 
Oliarus discrepans 
Oligotoma saundersii 


sp. 
Omiodes accepta 
asaphombra 
blackburni 
monogramma 
Omphisa anastomosalis 
134, 138, ms 


Onthophagus incensus 
SS ua < o¥,wigie binds sede ei 246 
Ootetrastichus beatus 
Ophion sp. 
Ophiuche ferriscitalis 
Opisthacantha wilderi 
Opius fletcheri 
Opogona aurisquamosa .. 
purpuriella 
sp. 


Orgiloneura sp. 

Oribatid mites 

Orneodes objurgatella 
Ornithodoros sp. 

Orthoea nigriceps 
Orthomorpha gracilis 
Oryctes rhinoceros.... 
Oryzaephilus surinamensis 
Othreis fullonia 

Oxya chinensis 

Oxydema fusiforme 
CORPO MD. ie vic isc ccccecd 351, 


Pachodynerus nasidens 
Pachymenes quodi 
Pachyneuron allograptae 
Pachyrhabda amianta... 
antinoma 
*Pacificola hermosa 
vitiensis 
Paniscus antipodum 
samoanus 
Panstenon sp. 
Pantala flavescens 
Pantomorus godmani 
Parallelia vitiensis 
Paranagrus optabilis 
Paratrechina bourbonica 
longicornis 
sharpii 
Parcoblatta virginica 
Parealda sp. 
Parectopa hauicola 
naenaeiella 
neraudicola 
Paurophatnus sp. 
Pectinophora gossypiella 
Pedobius sp. 
Pentacantha wilderi 
Peregrinus maidis..... 150, ores 
Periplaneta americana 
222, 224, 305, 
australasiae 22 
Perkinsiella vitiensis 4, 
Petrochroa dimorpha.§8, 152, 301, 


Phanerostethus dilophus 
fasciculatus 
ingens 
Phanerostethus maculosus 
*niger 
pallidiceps 
vitiensis 


Pheidole megacephala 
51, 108, 170, 

Phenococeus gossypii 
Philodoria micropetala 
Philonthus sp. 
Phloeobius gigas horeus 
Phlyctaenia argoscelis 

despecta 

iocrossa . 

pyranthes 

stellata 
*Pholidoforus advena. .341, 343, 

*setolineatus 342, 

squamosus 
Phostria oconnori 
Phyllocoptes destructor .... 
Phyllophaga lanceolata 
Phytodietus austrocaledonicus .. 
Phytomyza spicata 44, 127, 
Pinnaspis buxi 
Pineapple mealybug 
Platydema obscurum 
Platynopus 
Platyomus lividigaster 
Platyptilia pusillidactyla ... 
Platypus externedentatus ..116, 
Pleistodontes sp. 
Pleurophorus parvulus 
Plusia chalcites 

..21, 152, 206, 255, 258, 259, 
Podagrion sp. 
Podisus 
Poecilips persicae... .5, 

sannio 
Polistes fuscatus aurifer 

hebraeus 

macaensis 

olivaceus 

Sp. - 
Polycaon stouti 
Polynema sp. 
Polynesian rat 
Polytus mellerborgi 
Popillia, disease of 
Porizon savaiiensis 
Precis villida villida 
Pristomerus hawaiiensis ........ 
Prodenia litura 44, 128, 205, 
Prohippelates pallidus 
Promecotheca reichei 
Promylaea quadrifasciata 
Propsephus aenescens 

compactus 

euaensis 

gracilicornis 

key to Oceanic spp. of.... 
Propsephus major 

nigripilis 

obesus 

rufipes 

tongaensis 

upoluensis 

vitiensis 

*zimmermani 














PTORODIS WOME 66 iois seks Kes 
Proterhinus abnormis 
anthracias ....... 
WP OTEE: Sneek ove Wes care waere 
WEGOE bseeisckaCotiedusces 148 
CINE rect be tie 28, 30, 33 
OBI OCOR kk ees 28, 30, 34 
ME a. 6o.6 oe kas KER ES 148 
CEI occ ccncont eta 148 
OROTUCIBDSG.. 6 isos odie sidaeet 35 
impressiscutis ............ 148 
impressiscutis nudior -148 
larvae of ...... ‘svat aican 25-35 
DTN Sse vs peta lace 28, 30, 35 
obscurus chryseis ........ 148 
obscurus perobscurus .... 34 
SUNS ROA 56g i n-wla o an Wisélaresa 33 
subplanatus.... 34 
swezeyi 34 
CREE gs Fi 8 ve eLoaeet eke 148 
xanthoxyli 34 
Protoparce quinquemaculata 
DORCMOUNE occ ecac sc cee ct 10 
Psammoechus insularis ........ 259 
Weare, Stas os oes esc 130, 210 
Pseudococcus brevipes ......... 145 
OOOOEIE vied aiehcc dds eectes 127 
MPRMOIOO 5656s Sie ci tans 256 
MOA IOD 6 si Cae ees 306 
Psychoda alternata ............ 
wr > Si Ge bo 325, 326, 334, 335 
SROTRATE:. 5 inacecticcesek es 326 
pseudalternata ........... 
Pace Gs 9 nae a eel 326, 335, 336, 352 
spp. ....314, 335, 336, 337, 338 
Psyllaphagus sp. .............4. 43 
PROTOURRIGE OBE 6 66 voc eee cceas 44 
*Ptilopodius pacificus..111, 119, 125 
PRUGIONOTE OD. 66.68. case 13, 139 
SPUN POPWIOEL 05 ks dec din de chcews 258 
PUlvinerin. DSA i o.c eens cs ewes 16 
WOO aac eta ca ekbeteve 16 
Pycnoderes quadrimaculatus ... 7, 
151, 252, 258, 259, 270, 275, 276 
Pycnoscelus surinamensis ..51, 305 
Pyroderces incertulella ......... 21 
Pyrophorus bellamyi ........... 38 
Rat, Polynesian «3.2 f62.00065%.. 304 
Ravinia lherminieri ......... 53, 54 
Reduviolus capsiformis ...... 8, 306 
Rhabdocnemis obscura ..... 97, 99 
WORE OR 4 6565s casa cous il 
Rhagoletis cingulata ........... - 
Se eaey hs ed rer dkndetsaaaue 1 
Rhinoceros beetle...., 127, 215, 222 
aS eA Sea lapar Ba 224 
Rhopalosiphum nymphi ........ 256 
pseudobrassicae .......... 278 
esas er dope generic key ‘ 
iiihd Big dsaig Ad bia Wide aw. am © Rake 7 
Bieiumeetah dominica 103, 105 
Rice borer (Chilo).......... 134, 271 
Ripersia palmarum ............ 306 
Rodolia cardinalis ............. 258 
Rusicada vulpina .............. 207 
Rygchium haemorrhoidale 
WCU Fe Feccaorece veo rety 223 
Saissetia hemispherica ......... 306 
IRE RRS Saree poe ae 324 
Samoan Is., parasitic Hymenop- 
WOE Oh 5 oi ek hi vcertcat heer 41 
Saprosites pygmaeus .......... 308 


361 


Sarcophaga albiceps..... 53, 56, 130 
DOROGLE BN ia nn aeeoisee 5 55 
Wa iy payee sees 53, 55, 310 
SUMPICAUOR -. 565i nccees 53, 55 
haemorrhoidalis ...... 53, 55 
key to Hawaiian spp. of.. 54 
orientaloides ...... 53, 56, 130 
DOUIOGTVIS 6d. coc cease 53, 54 
GRPMMTUI 865 Osan vowacd 53, 55 
WOME ee tN kde Sed ee enn 53, 54 
Sarcophagidae, key to Hawaiian 
WORGEE: ORs oo. enka wees 53 
Bente... DUPRE sac. cider cdconves 336 
hawaiiensis .............. 337 
OU 6 hs aig awd Basie steh vende 311 
Sceliphron caementarium ...... 10 
BTID COFUNG aos c ces cakxe 223 
Sciarid on Canton Is. ........... 310 
Sclerodermus polynesialis ...... 10 
Me Redhead ech een de eee 247 
Scolia manilae ......... 15, 143, 268 
COOGEE BB 6 sic cick heeceae te 244 
Scotorythra arboricolans ....... 279 
NINE bas as ocho ve ebeet 152 
SIE: bcs wa chk ade soMtbds 280 
SO OUNND hice Karen ee wailata 280 
Scyphophorus acupunctatus .... 98 
interstitialis .......... 87, 98 
Schistoceros cornutus .......... 152 
Scholastes bimaculatus ....152, 310 
Secodella metallica ............ 284 
Semnoprepia fulvogrisea ....... 283 
WOO ovaccokcccuves 283 
Sry rg er 149 
po ee ee ree 280, 282 
Signiphora aspidioti ............ 2 
SSO TUE es os kg Rivsesegemenss 147 
Simodactylus acutus ........... 292 
cinnamomeus ............ 291 
CI 5 50d. 534 venke cenwk 292 
Simplicia lautokiensis .......... 207 
Sinoxylon conigerum..103, 106, 167 
Se ae rer 258 
Siphunculina signata ........... 311 
Sitophilus oryzae (see Calandra 
CPTI sac as cle emcees 278 
Sogata eupompe .............+-- 129 
MNTRMEEE a cscie'cindieevew ye am 129 
OTITUES . cisicksceGeancupecs 129 
Solenopsis geminata rufa ...... 
Te geese otpeh , 171-175, 257 
i dn i 50 ae hone eae ee 6, 303 
Spalanets RIPE fo ciate cv owen = 
Suavedion WAVORIORME oka kc cks 45 
SON os hose sp ekae thee ae 246 
EREUIIOIMIE icc kes ctweetan 42 
Spathulina acroleuca .......... 130 
BONSTOFIGIR: GD. occ bd ig edad 282 
Spider; APBlOMe op. ove 0's de ve ccces 143 
black widow...... 10, 150, 265 
egg parasite of............ 143 
false black widow......... 20 
orb-spinning ......... 143, 304 
Spiders of Canton Is. .......... 303 
SPUGCEYIAGR GD oie cnet. neeeees 244 
Spilonota holotephras ...... 129, 210 
Spodoptera mauritia ...... 129, 205 
Stagmatophora incertulella .... 22 
StONOMiOsiUs “SP. = ss ove ke ween wes 44 
Stephanoderes griseus .......... 125 
*hawaiiensis ..... 112, 120, 125 
lebronneci ....... 111, 119, 125 
maculicollis ..... 111, 119, 125 
DOF RIO oot 6 htc s oh canon’ 125 


























Stephanus sp. 
Stibulaspis samoana 
Stictocephala festina 
Stoeberhinus testaceus 
Stomatoceros samoana 
Styringomyia didyma 
Subprotelater bakeri 

guttatus 

*williamsi 
Sugar cane beetle borer..11, 97, 
Supella supellectilium 
Sweet potato weevil.. 

stem borer (Omphisa) 


Syagrius fulvitarsus 
Sybra alternans 
Sycoscapter sp. 
Sylepta derogata 
sabinusalis 
Sympiesis sp. 
Synaspidia pretiosa 


Tachys muscens 
OS creas a ileKss 6098 265, 
Tanytarsus sp. 


Tapinoma melanocephalum .... 


Tarsonemus latus (see 
Hemitarsonemus) 
Telenomus nawaii 
sp. 
upoluensis 
Teleonemia scrupulosa 
Telmatoscopus albipunctatus 


Telsimia nitida 

Tethina insularis 

Tetramorium guineense 
simillimum 

paises ea bimaculatus ses 

Tetrastichus hagenowii 


Tipinsmaes chloropis 

Thamnurgides persicae 

Thecla agra 

Therion savaiiensis 

Theronia simillima 

Thrips hawaiiensis 
tabaci 


Thiotricha oxyopis 
strophiacma 
symphoracma 

Tillus notatus 

Tiphia lucida 

: segregata 

Tiridata samoana 

Tobacco flea beetle 


Tomato mite (Phyllocoptes).. - 


Trachycentra calamias ....127 
Trialeurodes vaporariorum 

253, 259, 266, 267, 273, 
Tribolium ferrugineum ....303, 
Trichogramma minutum ... 
Trichomyia sp. 
Trichopria savaiiensis 
Trichoptera 
Trichoptilus oxydactylus 
Trimicra pilipes 

314, 315, 321, 322, 

Trionymus sacchari 
Triphleps persequens 
Trissodoris honorariella 


Sp. 
*Trixagus extraneus 
Tromatobia rufopectus 


325, 326, 327, 
11 


Ufens elimaeae 

Uloborus geniculatus 
Urophorus humeralis 

Uscana semifumipennis 
Utetheisa pulchelloides ....301, 


Vanessa cardui 
Volucella pusilla 


Wind traps, insects caught at.. 


Xiphidiopsis lita 
Xyleborus agamus 
confusus 
dubiosus 
exsectus 
fornicatus 

frigidus 
hawaiiensis 
ignobilis 
Xyleborus immaturus 
insularis 
kauaiensis 
kraatzi 
lanaiensis 
littoralis 
mauiensis 
molokaiensis 
*nuuanus 
oahuensis 


obliquus 
pseudoangustatus 
116, 123, 


simillimus 

spinulosus 

*tantalus 

testaceus 

truncatus. 

vulcanus 
Xylopsocus capucinus 

castanoptera 

key to spp. of 
Xylothrips religiosus. .103, 


Zachresta lua 
Zaischnopsis sp. 
Zaporus sp. 
Zele filicornis 


Sp. 
Zelus renardii 
Zicrona 


PLANT INDEX 


Acacia confusa 
falcata 
farnesiana 
koa 
118, 116, 117, 118, 121, 122, 
124, 125, 126, 152, 201, 280, 
laurifolia 238, 
WO cca wane wien 119, 238, 

















Agave mexicana 
Ageratum conyzoides 
Albizzia lebbek....112, 124, 1, 126 


Aleurites moluccana 116, 
118, 121, 124, 125, 126, 215, ce 


Alphitonia ponderosa . 

Amaranthus sp. ...........-se00: 309 

Amherstia nobilis 

Ammophila arenaria 

Apple 

Araucaria brasiliana 

Asclepias curassavica 

Asparagus 

Asplenium nidus 

Astelia sp. 

Avocado 5, 106, 107, 108. 
112, 116, 120, 121, 124, 125, 126 


DN MDs onc ica vet bae se cas tk eke er 


11, 
99, 128, 205, 209, 216, 314, 338 
Banyan Gone Ficus) 


Basil 

Batis maritima 

Bean....7, 128, 151, 167, 250, "266, 281 
insects of. 249- 260, 262, ss 28 


Bidens .cosmoides 280, 
waianensis...109, ee 124, 125 
Bobea elatior ; 125, = 


Boertianvix diffusa 

Borreria ocimoides 

Bougainvillea 

Brassica chinensis 

Breadfruit .109, 118, 119, 124, 125, 261 
Broccoli 2 


sp. 
Byronia sandwicensis 
114, 122, 123, 125, : 


8, 255, 261, 
4, 140, 261, 


white mustard .. 
Cacao 
Cajanus cajan (see pigeon pea) 
Calophyllum inophyllum 
Calotropis gigantea 
procera 
Capsicum 
Carnation 
Carrot 
Cassia fistula 


nodosa 

occidentalis 
Castor bean 
Casuarina sp. 
Cauliflower 


Cereus, night bloomnig 
Charpentiera sp. 283, 
Cheirodendron gaudichaudii . ier 


platyphyllum 
116, 122, 124, be 


Cicer Grtationae (see chick pea) 
Citrus sp. 1 
Clermontia sp. 

Clinostigma oncorhyncha 


Clitoria ternatea 
Coccolobis uvifera 
oar argentea 


Coconu se 
121, 152, “212, 215, 230, 306, 
Coffee 3 
ee error rare 130, 208, 
Commelina nudifiora 

Coprosma sp. 

Cordia subcordata 

Cordyline terminalis 


rm 
102, 127, 150, 151, 208, 257, 
Crotalaria saltiana 
111, 118, 124, 125, 
Croton sp 109, 110, 118, 124, 
Crown flower (see Calotropis 


gigantea) 
Cucumber....4, 42, 140, 206, 253, 


Cucumis dipsaceus 

Cucurbits 

Cyathodes sp. 

Cycad 

Cyperus rotundus 

Cypholophus macrocephalus .... 


Dandelion 

Date palm 

Datura stramonium 
Desmodium ae 


Dianella odorata 
Dictyospermum album 
Digitaria pacifica 
Dipterocarpus turbinatus 
Dodonaea sp. 

Dolichos lablab 


Dracaena aurea 
115, 122, 123, i = 


lan 2, 
es 8, 12, 15, ee 255, 273, 


Elaeocarpus bifidu 
wee . a “133, 123, 125, 


Enterolobium cyclocarpum. .121, 
Enteromorpha sp. 
ee sphaerosperma.. 





Eugenia jambolana 
eenae 


lidghathia hookeri integrifolia.. 
106, 111, 118, 119, 


118, 124, 
Fern, birdnest (see Asplenium) 
Marratia 
Polypodium 
Sadleria 
Ficus altissima 
igiosa 
Dp 42, 48, 109, 111, 124, 
Ficus tinctoria 
Freycinetia arborea 314, 
MS Giticiv ne was tue 213, 314, 
Fungus, entomogenous 2 


Garbanzo (see chick pea) 
Gossypium tomentosum 
106, 108, 118, 119, 124, ‘88 


42, 111, 124, 125, 129, SEL 906" 
208, 209, 271, 280, 301, 309, 310 
Grevillea e 7 


Hala tree (see Pandanus 
odoratissmus) 

Haole koa (see Leucaena) 

Hau (see Hibiscus tiliaceus) 

Hibiscus cameronii 
esculentus (see okra) 
— -sinensis 


tiliaceus ; 
110, 111, 119, 124, "125, 129, 206, 
207, 210, 214, 247, 284, 306, 344 

Holeus halepensis 

Homalanthus sp. 

Hyptis pectinata 


Teie vine (see Freycinetia arborea) 
Indigofera anil 111, 124, 125 


sp. 
Ipomoea batatas 
bona-nox 
pes-caprae 
42, 204, = 206, 


Sp. 

Ipomoea staphylina 
tuberosa 

Ironwood (see Casuarina) 


Jambosa malaccensis 
Jasmine, star 
Jasminum multiflorum 


sp. 
Jimson weed 
Job’s tears 
Johnson grass 
Joinvillea adscendens 


Kadua sp. 


Koa (see Acacia koa) 
Kukui (see Aleurites moluccana) 


Lepturus repens .. 
sp. 


Leucaena glauca 
37, 108, 119, 125, 278, 342 


Lily, water 139, 149, 150, 262, 
Lima bean 7, 118, 124, 255, 
Livistona chinensis 
rotundifolia 
Luffa acutangula ; 
Lycopersicon esculentum (see 
tomato) 
Lycopersicon peruvianum 
Lysimachia glutinosa 
Lythrum sp. 


Maba sandwicensis 
Macaranga sp....... 43, 44, 
Mango (see Mangifera) 
Mangifera indica 

12, 121, 124, 
Mangrove 
Maple wood 
Marigold 
Melaleuca leucodendron 


hnkncoblais sp. 
Milo (see Thespesia) 
Mimosa pudica 
Miscanthus japonicus.. 


sp. 
Monkeypod (see a 
Morinda citrifolia....44, 45, 
Morning glory 
Myoporum sp. 


Nicotiana glauca 

Night blooming Cereus 
Noni (see Morinda) 
Nothocestrum latifolium 
oo guilfoylei. .112, 


Ohia lehua (see Metrosideros) 
Okra 
Oleander 
Onion 
Operculina sp. 
turpethum 
Oplismenus compositus 
Opuntia 
Orange 
Orchids 


Palm, Balaka 
Coccothrinax 
coconut..99, 100, 127, 
date 
Livistona 
Oreodoxa 
Phoenix 


sp. 
Panicum nephelophilum 
torridum 
Papaya 
Paspalum conjugatum 
Passiflora sp. 
Pea, Chinese 





120, 125 
5 


125, 126 


Poca "cgtliniaen (see avocado) 
Petunia 
Phaseolus limensis (see lima 
bean) 
vulgaris 
Phegopteris polycarpa 
Phoenix dactylifera ... 
Phormidium sp. 
Physalis minima . 
mollis 
=e ; 


eS pea 106, 

109, 110, 111, 124, 125, 247, 255 
Pikaki (see Jasminum sambuc) 
Pineapple 15, 132, 145, 171-175 
Pipturus albidus 

112, 116, 121, 125, 126 
argenteus 210 

sp. ...5, 119, 120, 121, 122, 123, 

201, “279; 280, 281, 282, 283, 
Pisonia sandwicensis 
Poha 


Pelysabinn polynesicum 
Poppy 
Portulaca lutea 
2, 7, 8, 141, 254, 255, 

Premna taitensis 44 
Pritchardia eriophora 

pacifica 

Salk s wae wean x eiseag ena 99 

thurstoni 
Psidium cattleyanum 
Pterotropia kauaiensis 
Pumpkin 


Raillardia sp. 
Rattan 
Redwood, immigrant siricid i 
Rhus taitensis 

102, 134, 245, 271, 
Ricinus communis 1 
Royal palm 


Sabal blackburniana 
palmetto 
Sadleria sp. 
Samanea saman 
109, 112, 119, 121, 124, 
inate” =: pyrularium 


PES oahuensis 
saponaria 

Scaevola frutescens 
148, 301, 306, 307, 309, 
koenigii 
MD? hk aaih oc0 Kea enas Cn Rae e 78 

Schinus molle 

Shorea robusta ... 

Sida fallax 3 
....302, 306, 307, 308, 
rhombifolia 
OP: Sracaiwe ache nets coueack rs 287 

Sideroxylon sandwicense 

, 122, 124, 


Solanum melongena (see 
eggplant) 
nigrum 
nodiflorum 
Sonchus 
mteert chrysophylla 


Spathogiottis 

Spinach 

Spondias sp. 

Squash 

Stephanotis sp. 

Sterculia foetida 

Stigmaphyllon ciliatum 

Stocks 

Stored cereals.102, 145, 257, Hi 
265, 


foods 
Straussia sp. ..34, 113, 116, 125, 
String beans....7, 128, 167, 270, 
Strongylodon ‘lucidus.’.209, 210, 
Sugar cane 10, 44, 99, 124, 125, 
126, 127, 203, 208, 212, 247, 314 
a eee eer pe een 281 
Sweet potato 15, 
42, 47, 128, 134, 135, 138, 139, 
143, 144, 152, 203, 206, 208, 214, 
216, 252, 254, 262, 275, 276, 309 
Swiss chard 266 
Syzygium sandwicensis 12 


, 125 

43, 

247 

121 

Teosinte 150 

Terminalia catappa , 211 

Tetraplasandra sp...... 116, 126, 282 
Thespesia populnea 

124, 125, 133, a 


206 


4, ’ 

205, 254, 255, 256, 265, 273, 309 

Tournefortia argentea. .301, 306, 308 

Trema orientalis viridis... .210, 214 

Tribulus sp. 271 

Tristania Oe 
Turnip 


Vaccinium penduliflorum 
gemmaceum 
Vigna marina 
42, 128, 203, 207, 209, 
Vitex negundo 


ood 104 
Wastdaetoutn filifera..120, 121, 126 
Watercress 254 
Water lily....139, 149, 150, 262, 277 
Wedelia biflora 43, 45, 208 

33 
279, 281 
Wilkesia gymnoxiphium....280, 281 


Xanthoxylum sp. 124 
Xylosma hawaiiense 
, +114, 116, 122, 125, - 
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ERRATA IN VOLUME XI 


Page 9, line 14, for “weevils”, read “Tenebrionidae”. 
“ 41, “ 20, for “samoana”’, read “samoanus”. 
“ 45, 6th line from bottom, for “triflora”’, read “biflora”. 

51, line 10 and 11, for “Pycnocelus”, read “Pycnoscelus”. 

“ 101, “ 3 from bottom, for “Marshall”, read “Marsham”. 

ee, Pea i “externedentatus”’ should have been in bold 

face type. 

“ 117-118, footnote on page 118, should be on page 117. 

“ 124, line 1, for “mauensis”’, read “mauiensis’. 

“ 138, “ 10 from bottom, for “impomeae”, read “ipomeae”. 

“ 152, “ 2, for “religiosa”, read “religiosus”. 

“ 152, “ 5 from bottom, for “Scolastes”, read “Scholastes”. 

ae ee set " for “widerspread”, read “wide-spread”. 

“ 167, “ 22, for “Areocerus”, read “Araecerus’”. 

214, 10, for “Polpodium”, read “Polypodium”. 





ERRATA NOT PREVIOUSLY NOTED 


page 337, line 23, insert “of cell”, after “margin”. 
og 8, “ 13, for “Psocathropus’, read “Psocathropos” 

“ 185, “ 6, for “declivis’, read “pusillus”. 

io * “ 198, “ 14, for “oval tufts”, read “anal tufts”. 

" “ 430, “ 4, for “Handel”, read “Hendel”. 

* et “ 447, “ 3 from bottom, for “Meigen”, read “(de Geer)”. 
= = OS Wo ees . for “Kréber”, read “Becker”. 

ee “eg “ 451, “ 14, for “Williston”, read “(Villers)”. 

ry “ “« 455, “ 2, for “Handel”, read “Hendel”. 

a f “ 455, “ 6 from bottom, for “Cresson”, read “(Wied.)”. 
“« IX, “ 97, “ 26, for “Rhodalia”’, read “Rodolia”. 

ee X, “ 468, “ 2, for “Duftsmid”’, read “Duftschmid”. 

Index to Vol. IX, page xi, line 6, for “Cryptopeltis”, tead “Cyrtopeltis”. 
ans ree “ xii, “ 4, for “diversus’, read “divisus”. 
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